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ABSTRACT 


The primary objective of the research described in 
this thesis was the study of the syntheses and properties 
of compounds which might provide a further understanding of 
the structural features phenethylamines require to possess 
psychotomimetic activity. The types of compounds synthe- 
Sized were methoxylated phenethylamines and their cyclic 
analogs, aminoindanes. 

A preliminary pharmacological study of some selected 
examples of these compounds was undertaken. They were 
administered to rats and their gross pharmacological effects 
were compared with those caused by the potent hallucinogen 
1-(2,5-dimethoxy-4-methylpheny1)isopropylamine (DOM). 

Previous studies showed that 1-(2,4,5-substituted 
phenyl)isopropylamines were extremely potent psychoactive 
agents. Since only four such compounds have been reported 
in the literature, further examples of compounds with this 
ring substitution pattern were synthesized. Of the six 
1-(2,5-dimethoxy-4-substituted phenyl)isopropylamines 
prepared, four caused gross pharmacological effects in the 
rat similar to those observed with DOM. A similar effect 
was observed with an analog of DOM, namely N-(2,5-dimethoxy- 
4-methylphenethyl )hydroxylamine. 

Four 2,4,5-trisubstituted phenylalanines were 


prepared and two were pharmacologically evaluated. Neither 


Adi e= 


at bedti9enb doyeoean ony To, avi tootdo wisiitt oAT 
aattyeqavg bn soesdtnye gag V0. ybure edt 2aw eteadd 3 
to paibnatevsbau vedsaius & abt vorg tap tm nm nt 
229220402 sriapen eon tmsy uidensdg 2axuteat fatusounse 8 
~omtnved abnuogios to. 29gVv¥ ont iisas ottom tm | 
aey Fe RACAL SS: ARC REV II 
.eangbatontins .290tamh 
betoatse onde FO \buye Teatpoloosmiedg vrantmt ford A <4 
siew ysil’ .nsdedyebau 26w ebaveqmos szoild to 29 qmisy 
TET REE jsotpoloosmisiq 22049 ites bas 2t64 of bored atm tmbig 
- Neponfoutt Rd snatoq. ait \d beeuso aeoitt ot bers qmoo a9 
. (M00) on ime tygonqoek( Tynan! vis om- “h-yxontem fb- 2,S)-f 
batustiedue-d.8.8)-1 tans bewode 2otbus2 ewotver4 
av itasodoyed inatog Yi omatsxe svaw zonimetygorqoet( Iyred 
bsivoqey nvesd svem abawaqimnes doe xo? ving santé \ esi 


eid atkw 2bityoqmos: to gel qmaxa vent yut ,avus eros Fl say fF 
xbe ond 70 hosteadtaye stsw misiteq Hortus rt2dve ont 
eon tna regorqoet (fens besud he due-8-\yxorsemtb-2, s)-1! 

ont nt -etoetts (sa tpafoowmvsng 2201p bazwaa wot -bovsqsiq vere 
yostta sat imee A fag id bw bsvysedo seodd of vel tmte son | 


~ kadai a $)of say «MOG Fo ; Boibeas 6 dttw bevis2do 2eW | 


appeared to induce effects in common with those produced 
by DOM. | 

Six compounds which were considered possible meta- 
bolites of DOM were synthesized before a study of the 
metabolism of DOM.appeared in the literature. 

The potent ‘street drug' STP has been found to 
contain DOM. Some original reports in the literature 
describe STP as being much more potent than that observed 
with a pure sample of DOM. To determine whether the 
claimed exaggerated effects could have been the result of 
a by-product produced in the synthesis of DOM, a study of 
possible active side products was undertaken. Under the 
conditions employed, in addition to DOM, 2,5-dimethoxy-4- 
methylphenylacetone, the oxime of 2,5-dimethoxy-4-methy 1 - 
phenethyl )hydroxylamine, 2,5-dimethoxy-4-methylbenzonitrile, 
and 2,5-dimethoxy-4-methylbenzylamine were isolated. The 
latter compound is toxicologically interesting since it 
closely resembles a compound which has been reported to 
cause uterine contractions in very low doses. Similarly, 
3,4-methylenedioxybenzylamine was recovered in an attempted 
synthesis of 3,4-methylenedioxyamphetamine (MDA). 

Examination of two different street samples of DOM 
(STP) failed to show the presence of any of the above- 
mentioned compounds. The study, however, showed that each 
Sample, in addition to DOM, possessed other basic components, 


none of which were identified. 
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Two oximes investigated in the study, i.e. 2,5-di- 
methoxy-4-methylphenylacetone oxime and 2,5-dimethoxypheny1- 
acetone oxime, underwent an unusual fragmentation on 
electron impact. This process involved the expulsion of a 
methoxyl group with concurrent formation of a cyclic 
nitronium ion. To determine whether this ortho-effect was 
of any value in characterizing methoxylated amphetamines 
or their metabolites, the mass spectra of three such 
compounds were recorded and interpreted. 

An investigation of the positional requirements of 
the nitrogen atom of phenethylamine psychotomimetic drugs 
was next undertaken. This study involved the synthesis of 
compounds in which the nitrogen atom was held in a rigid 
conformation. The first compound prepared was the cyclic 
analog of DOM, namely 2-amino-4,/7-dimethoxy-5-methylindane. 
A preliminary pharmacological evaluation revealed that this 
compound caused some effects in rats similar to those caused 
by DOM. Therefore, several derivatives of this structure 
were prepared. These included the l-ethoxy, Il-propoxy, and 
l-chloro analogs as well as the 2-dimethylamino-4,/7-di- 
methoxy-6-methyl-l-indanols, 2-dimethylamino-4,/-dimethoxy- 
5-methylindane, and 2-(dimethylamino)methy1-4,7-dimethoxy- 
5-methylindane. 

Because of the positive psychopharmacological 
activity of 2-amino-4,7-dimethoxy-5-methylindane, additional 


2-amino-4,7-dimethoxy-5-substituted indanes were synthesized. 
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Although attempts to prepare these compounds by a general 
procedure were unsuccessful, two derivatives were obtained. 
These were the 6-unsubstituted and 6-bromo derivatives. 
The latter compound, when tested in a rat, appeared to 
possess psychoactive properties, as did 2-amino-5-methoxy- 
indane which was also prepared. 

Of the five l-aminoindane derivatives studied, only 
one, (l-amino-4,7-dimethoxy-6-methylindane), was tested in 


rats; it failed to induce DOM-like effects. 
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INTRODUCTION 
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The use of mind altering drugs can be traced as far 
back as man himself. Despite varied geographical locations, 
few societies have failed to use some form of these 
compounds. Lewin’ wrote: 

"The passionate desire which...leads man to 

flee from- the monotony of everyday life... 

has made him instinctively discover strange 

Substances. He has done so, even where 

nature has been most niggardly in producing 

them and where the products seem far from 

possessing the properties which would enable 

him to satisfy this desire." 
The predominant use of these drugs has been to achieve a 
mystical experience, a bridge with the gods. Those under 
the influence of these drugs were believed to have super- 
natural powers of healing and divination. In addition, 
these drugs were employed as medicinals and as agents to 
increase sociability, much like alcohol in present-day 
Western society. Some 60 species of plants are employed 
as intoxicants, the most important being coca, tobacco, 
Opium, poppy, and cannabis. 

The first and most potent psychoactive drug of non- 
plant origin, LSD-25, was discovered in 1943 by Albert Hof- 
(la) 


mann The transient pharmacological effects of this drug 
closely resembled some aspects of psychosis. This similarity 
gave great impetus to studies attempting to relate the deep 
secrets of mental illness to a chemical process. Subse- 
quently, great advances were, and still are being made in the 


areas of neurochemistry, neuropharmacology, and neurobiology. 


The known hallucinogens fall into two broad groups: 
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(a) those containing nitrogen, most of which are 
alkaloids or related compounds, and 

(b) those devoid of nitrogen. 
The hallucinogens are, however, more conveniently classed 
into seven separate groups ‘2): 


1. lysergic acid derivatives, LSD or LSD-25 (]) 


being the prototype; 


2. phenylethylamine derivatives, 3,4,5-trimethoxy- 


phenethylamine (mescaline) (2) being the prototype; 
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MeO CH,CHNH, (2) 
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3. indolealkylamines such as dimethyltryptamine (3); 


CHCHLN(Me). 
\ (3) 


N 
H 


4. other indole derivatives such as harmine 


alkaloids (4); 


5. piperidyl benzilate esters such as N-ethyl-3- 


piperidyl cyclopentyl phenyl glycolate (JB-329 Ditran) (5); 
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6. I-phenylcyclohexyl compounds such as phenylcycli- 
dine (Serny] ) (6) and 


7. a miscellaneous group of varying chemical 
structures such as A'-tetrahydrocannabinol (A'-T.H.C.) (7) 


or Kowain. 


Me HO 
0 
Me 
Me 


The structure-activity relationships of psychoto- 
mimetic drugs are difficult to study since there are no 
simple chemical or in vitro systems available for their 


pharmacological evaluation. In vivo studies may not always 


reflect the true potencies at receptor sites. Enhanced 


resistance to metabolic degradation or increased capacity 
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to pass the blood-brain barrier are important factors to be 
considered. Even after penetration into the brain, drug 
activity may be determined by regional cellular or sub- 
cellular variations. In spite of these limitations, studies 
On psychotomimetic drugs are performed and suggest that 
differences in activity do not appear to be attributable 
Simply to these above-mentioned factors, and that it might 
be possible to deduce which structural elements are most 


essential for psychotomimetic activity. 


A brief historical review of some of the more 
commonly used mind altering substances is now presented. 
That which follows is a summary of a more expanded article 
(2) 


by Hollister on this subject. 


Lysergic Acid Diethylamide (LSD) 


In the course of preparing analogs of a natural ergot 
alkaloid, Stoll and Hoffman synthesized LSD in 1938. How- 
ever, it was not until 1943 that its psychotomimetic 
properties were discovered when it was accidently ingested 
by Hoffman. Lysergic acid is the chemical basis from which 
LSD 1s synthesized. It ts-also the basic structure for the 
natural ergot alkaloids, which are products of a fungus 
which grows on grains, especially rye. LSD is the most 
potent of all known hallucinogens and is active after oral 
ingestion of doses as low as 20 to 30 yg. Although many 


modifications of LSD have been reported, none of the 
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derivatives are as active as the parent. Because the 
effects of the drug closely resemble a model psychosis, 
numerous investigations involving LSD have been undertaken. 
In the past decade LSD has gained popularity as ‘a mind 


expanding drug' and a hallucinogen in most western societies. 


Peyote (Mescaline) 


Peyote, a cactus which grows in Northern Mexico, has 
been employed for religious and magical purposes. Upon 
ingestion of the plant, vivid hallucinations involving 
intense colors and geometric patterns are said to occur. 
Initially used only by Mexican Indians, the use of peyote 
spread to the North American Indians and by the 1880's a 
fully developed peyote religion had unfolded. It then 
spread rapidly over North America to become the most wide- 
spread American Indian drug religion. The peyote cult 
still remains active in the Southwestern United States. 

The hallucinogenic constituent of peyote, mescaline, 


was first isolated in 1896 and characterized in 1918. 


Mexican Mushrooms (Psilocybin 

The cult of the divine mushroom in Central America 
can be traced back as far as 1500 B.C. and its use probably 
extended from the Aztecs in Mexico to the Mayas in Guatemala. 
The use of these intoxicants was generally associated with 
religious ceremonies. 


These mushrooms (genus Psilocybe) were found to 
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contain two equally active psychotomimetic agents, psilo- 


cybin and psilocin. 


Ololiuqui 


Ololiuqui is an Aztec name for the hallucinogenic 
seeds of several species of plants found in Mexico. The 
seeds contain a mixture of alkaloids of lysergic acid and 
its derivatives. The hallucinogenic activity has been 
attributed to d-lysergic acid amide (ergine), d-isolysergic 
acid amide (isoergine), elymoclavine, and lysergol. Like 
the sacred mushrooms and peyote, the use of ololiuqui was 
mainly associated with religious functions. Osmund, after 
taking the seeds, described their effect as causing a state 
of apathy and indifference accompanied by increased visual 


sensitivity. 


Hashish (Cannabis 

The term hasheesh is Arabic and literally means dried 
herb. Hashish is the resin located in the flowering 
clusters and the top leaves of the female hemp plant. The 
resin is ingested as an additive to a drink, as a candy, or 
it is eaten directly. The dried tops and flower pistils 
are often powdered, then smoked in cigarettes. Its use in 
India and China has been mentioned by Herodotus, a Greek 
historian (484 - 424 B.C.). In the eleventh century it was 
used by a religious-political sect who became known as 


assassins from the Arabic word hashishin (hemp-eaters). 
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This sect adopted murder or assassination as a religious 
duty. Recently the use of hashish in Western society has 
become very popular. Although its pharmacology has not 
been investigated extensively, its widespread use has 


recently stimulated such studies. 


Belladonna Alkaloids and Other Anticholinergics 


The alkaloids, atropine, hyoscyamine, and scopolamine, 
which are found in several plant species, have been used to 
cause hallucinations and states of delirium. The Greeks 
used these drugs to evoke prophesies. In the middle ages 
sorcerers used these compounds in potions to conjure up 
demons. Datura stramonium has been smoked to induce a state 
of intoxication by various African and Middle East tribes. 
American Indians also used Datura, mainly in religious 
ceremonies and as inebriants during painful initiation 
ceremonies. Recently, a large number of anticholinergics, 
including the potent piperidyl benzilate esters, have been 
Synthesized. These compounds also produce a state of 


profound delirium which can last for several days. 


Bufotenin and Related Compounds 


Bufotenin, first discovered in the skin glands of 
toads (Bufo vulgaris), from which the name is derived, has 
also been found to be present in the leaves and seeds of 
certain South American plants. Some Indian tribes used this 


intoxicant as a snuff called cohoba. The snuff was thought 
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to render the warriors fearless and insensitive to pain. 
The chemically closely-related compound, N,N-dimethyltryp- 
tamine, is also found in plants of the same region and has 
been used in an intoxicating drink. Both bufotenin and 
N,N-dimethyltryptamine are only slightly effective when 
taken orally as compared with intravenous dosage. Both 


these materials have been used as hallucinogenic agents to 


a limited extent in North America. 


Harmala Alkaloids 

A narcotic drink made from plants of the family 
Malpighiaceae has been used by Western Amazonians. The 
active principles were found to be harmine and similar 
alkaloids. The drink was used in religious ceremonies and 


on festive occasions. 


Ibogaine 


Ibogaine is an alkaloid derived from the root bark 
of Tabernanthe iboga which grows in the French Congo. This 
hallucinogenic compound was associated mainly with religious 


functions. 


Kat (Catha Edulis 

Kat is an alkaloid found in the twigs and leaves of 
the tree Catha edulis and was used by Ethiopians, Abyssin- 
ians, Yemenese, Adenese, Kenyans, Somalilandese, and South 
Africans. This material is ingested by a variety of methods 


and is usually taken at social gatherings for its euphoriant 
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effect. In large doses it causes an agitated psychosis and 
hallucinations. A large amount of the drug is currently 


consumed in Africa and the Middle East. 


Kava 

Kava is an intoxicating drink widely used throughout 
the South Pacific. It is prepared from the root of the 
indigenous plant, Piper methysticum, and is used in social 
and religious settings. Its effects are initially eupho- 
riant, followed by sedation. Some habituation to Kava has 


been noted. 


Soma 

Soma is an intoxicating drink prepared from a number 
of plants. It has been used ritually by the Aryans and the 
Indo-Iranians. The drink was believed to give courage, 


health, long life, and immortality to the drinker's soul. 


Methoxylated Phenethylamines 
Recently a large number of methoxylated phenethyl- 


amines have been synthesized, many of which were found to 
possess psychotomimetic properties. This class of compounds 
is the major topic of the present thesis, and hence will be 


discussed in detail in the next section. 
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The present study involves the synthesis and 
preliminary pharmacology of some potential psychotomimetic 
drugs. These compounds are derivatives of two general 
chemical classes, namely phenethylamines and aminoindanes. 
Hence, this study will be discussed under these two main 
headings. 

A major portion of this study involves the synthesis 
of a-methylphenethylamines, phenethylamines, and a-carboxy- 
phenethylamines (phenylalanines). Therefore a summary of 
the pertinent structure-activity relationship studies of 
psychotomimetic phenethylamines as well as methods employed 
in their synthesis will be presented in this section. Also 
presented is a review of studies involving the preparation 
Of amino acids designed as psychotomimetic agents. 

The synthesis of possible metabolites of a methoxy- 
lated phenethylamine, 1-(2,5-dimethoxy-4-methy1 phenyl] )- 
isopropylamine, was also investigated in this study. Hence 
a summary of some metabolic studies of related compounds 
is discussed. 

The second major portion of this study involves the 
synthesis of aminoindanes. Although these compounds are not 
known to be psychotomimetic, many derivatives of 1i- and 
2-aminoindanes possess a variety of psychoactive properties. 
These properties as well as some pertinent chemistry is 


discussed. 


a eee 
Ae 

| Pay » 7 Lidl 

Bn) \ 

. th 

mt ‘yisehanduamnk tettosbaa 9 | 

ae Isvenep owt to sevisaviveb ens, “abnuognas seent - 


-2onsbatonims bits contmetydrensiq: uf atisn .292e6to [eo aad 
aise owt szsri? vobnw heeevoetb ad (ftw ybuse eras <9 


CM. e 


A atesisinye ode 2ovlovar Ubute 2efdy to Aoftvog Totem | / 
7 -yxodwo-o bas , 2ontmgiydd snang einai ta 2h 3 
ary to yveninu2 6 syvotarsnt .(2entas ist yong) entity 
7 to agtbpse qt#enotin{on vitvisdos-stutsurtse asntaxe@ 
beyolqms abany sai 26 [how 25. esnimaiydsenang, > FS one - 
s2efA .nottos2 etdd ni batnsestq sd titw 2feansinne viet 
nOTsotaqorg at onfvfovnat estbate to weivet 8 2F " 
+a .etineps otiemrmosanoyeq es ‘boapt2ob zbtos dle é- 
i | Syxorit om & t¢ 293 tlocston aldfe2oq to 2fzgsdsnye oat 
~(fynesql ydsom-$- “NX GE SMEE = 70, S)-[ -ountdo Fanaa 
' go09H .ybute efdd nf badep tt éavai oats a5 eonrms f —_ 


q  - ebawoqmes betsisy to 2efbute atfousied amag ¥o oma 


hones ‘ pe2buaant 
ona esvfovnt yous 2 sib to ‘notixog taree brionee ont. 
) fom ots zbavaqmos szett devon TA -2onabdronins: 0 ate: 


bas -f to zovigavias sia ah 08 


* a F bee 
antsusqeng cesta | to eae 5. vabetoy sethie on ms 


et ae $nar itn pres 28 sa 26 a inal 
; are ; 1 oe bi ye 


~~. _ 


i ; 
. - © 7 a i; 4 
a Bie sua 
_ 7 


a oe 


ie PSYCHOTOMIMETIC PHENETHYLAMINES 
AND RELATED COMPOUNDS 


Structure-Activity Relationship Studies of Psychotomimetic 
Phenethylamines 


Although mescaline has a long history, compounds 
chemically related to this psychotomimetic agent have only 
recently been prepared and investigated. This class of 
hallucinogens encompasses a great variety of structural 
analogs which possess varying degrees of activity. This 
has led to the postulation of several theories which are 
intended to explain the psychotomimetic activity of these 
compounds. 

Since a major portion of the present study is either 
directly or indirectly related to this class of halluci- 
nogens, a review of the important aspects pertinent to the 


Study will now be presented. 


3 2 : 
R = H, R = OMe 8 
4 CH,CHNH (8) 
aR R = Me, R! = OMe (9) 


The first class of compound to be discussed is the 


: 3; 
methoxylated phenethylamines (8). Smythies et al.' 4) 


studied the relationship between psychotomimetic activity 


(2) sho = Ie 3M =, 
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and the position of the methoxy substituent on the benzene 
ring. They found that ail of the monomethoxylated isomers 
were inactive in doses of 25 mg/kg. Shulgin?) however, 
reported that 4-methoxyphenethylamine was almost as potent 

as mescaline. All of the dimethoxylated phenethylamine 
isomers, when evaluated by the Sidman avoidance response 
technique, were found to be inactive, although 3,4-dimethoxy- 
phenethylamine had previously been reported to possess 


(6-9). 


activity in rodents Mescaline was the only trimeth- 


oxylated isomer which was found to possess activity. 


seaioin ae 


reported that 2,4,5-trimethoxyphenethylamine was 
as potent a compound as mescaline. Of the tetra-substituted 
derivatives, 2,3,4,5-tetramethoxyphenethylamine (approxi- 
mately 2 mescaline units*) was the only isomer possessing 
activity. 2,3,4,5,6-Pentamethoxyphenethylamine was found 
to be seven times as potent as mescaline. Several methyl- 
enedioxyphenethylamine analogs were prepared and the 
following potencies peponted. vee 3,4-methy lenedioxyphene- 
thylamine, 0.2 M.U.; 3-methoxy-4,5-methylenedioxyphenethyl- 
amine, 1.0 M.U.; and 2-methoxy-3,4-methy lenedioxyphenethy1- 
amine, 5.0 M.U. 


The a-methylphenethylamines (phenylisopropylamines 


* Potency of a psychedelic drug is the minimally detectable 
dose in humans or ED59 in animals and is expressed as 
mescaline units (M.U.), defined as the effective dose of 
mescaline divided by the effective dose of the compound 
evaluated. 
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Structure-Activity Relationships 
of Methoxylated Phenylisopropylamines (9) 


Substitution Pattern 


2 
H H 
OCH. OCH 
OCH. H 
OCH. H 
OCH, H 
H OCH 
H OCH 
H OCH 
OCH, H 
OCH. OCH 
OCH OCH 
OCH. OCH 
OCH H 
0 ee 0 
H 0 
H OCH 
OCH. H 
OCH. 0 
Onaaed 0 
OU —CH,— 0 
OPEC ieee 
OCH. 0 
OCH. OCH 
H OCH 
OCH. OCH 
OCH, OCH 
OCH. OCH 
OCH. OCH 
OC5H, H 
OCH. H 
OCH, H 
OCH H 
21,5 
OCoHE H 
OCH. H 
OC5H, H 
OCH H 


5 
OCH r 
H 3 r 
OCH. H 
H OCH. 
r H 
OCH. r 
r OCH. 
OCH. OCHS 
OCHS OCHS 
ocH3 H 
H OCH. 
r H 
OCH r 
H 3 r 
=CHy— 0 H 
abe mucteaselt ioe 
ieee 1 ae 
—CHy— 0 H 
OCH, H 
H OCH. 
r H 
eCnT nO OCH 
echo 
OCH, ae OCH, 
ocH3 r 
H OCH. 
OCH. OCHS 
OCH. OCH 
OC9Hs5 OCH3 
OCH. OCoH, 
OCoHs OCH3 
OCH OCH. 
OCH. OC He 
OCH. OCH. 
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or amphetamines) (9) were shown to be more active than the 
corresponding analogs of the previous group; therefore the 
former series has been more extensively studied than the 


fatter. ¢Lt is thought $19) 


that increasing the side chain 
of the phenethylamine to 3-carbons, thereby forming pheny1- 
isopropylamines, makes the amino group less amenable to 
deamination by enzymatic attack. However, extension of the 
side chain beyond the optimum 3-carbon chain length results 
in a decrease of acdkentyes ve 

Most of the analogs of the methoxylated phenylisopro- 
pylamines have been prepared and are Sumiard 2edaee in 
Table I. It is evident from this table that maximum 
activity is obtained when the 4-position is substituted. 
Incorporation of a methoxy group into an ortho-position 
usually enhances activity. With a few exceptions meta- 
methoxylation results in a decrease in activity, while 
conversion of two adjacent methoxy groups into a methylene- 
dioxy group generally increases activity. 

Several compounds have been reported which differ 
only in the nature of the substituent at the 4-position 
while retaining the 2,5-dimethoxy substitution pattern. The 
4-methoxy analog (10a) was the most potent isomer of the 
trlinietnlon Vpn euydl sweropwd anlinesven ¢ 2,5-Dimethoxy-4- 
ethoxyphenylisopropylamine (10b) is also reported to be 


relatively acts vende e The 4-methyl analog (DOM) (10c) 
and the 4-ethyl analog (DOEt) (10d) are the most potent of 
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R = OMe (10a) 
OMe 
RuswQEt? “(0b ) 
R en ENED R = Me (10c) 
CH, 
R = Br (10e) 
(10) 
the known psychotomimetic phenethylamines ‘>>. DOEt is appro- 


ximately twice as potent as DOM. Studies in humans “12> Wee 


however, showed that DOEt was not a psychotomimetic agent 
but rather was a psychic energizer. Another example of 
this substitution pattern, 1-(4-bromo-2,5-dimethoxypheny] )- 
isopropylamine (10e), has recently been prepared and 


(15,16) It was found to induce a mescaline-like 


evaluated 
action more profound than an equal amount of DOM. In the 
latter study five other bromo-isomers were described. These 
were found to be either less active than (10e) or inactive. 
Because of the relatively high potency of DOM as 
compared with other methoxylated phenethylamines, several 
structural modifications of DOM were investigated by Ho 
et a1, (17), They found that 1-(3-methoxy-4-methy1pheny])- 
isopropylamine (11) was as active as DOM in disrupting 
behaviour in mice and had a longer duration of activity. 
In contrast, 1-(2-methoxy-4-methylphenyl )isopropylamine (12) 


was found to be inactive. 
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Me CH CANE. Me ae 
CH CH 
3 3 
MeO OMe 
(11) (12) 
enna ttle = CH (10c) 
OMe 
Ry PACH ga Re ss Ro ices 
Me aia Rloreupr canoe i 
ES 7 aa eae (14) 
] 2 3 
R = fR = = 
MeO | > : “8 _ 
oe les arene (anaes, (16) 
Ho et at, (18) further modified DOM (10c) as shown by 
structures (13 - 16). Compounds (10c) and (14) were the 


most active in disrupting rat behaviour. Compound (14) was 
three-fourths as active as (10c). N-Methylation of both 

the phenylisopropylamine and phenethylamine series resulted 
in a 5- and 7.5-fold decrease in activity. No additional 
decrease in activity was detected in the dimethyl derivative 


(18) to decrease phenobar- 


(16). Unlike DOM, which is known 
bital-induced sleeping time, compounds (13) and (16) had no 


effect on phenobarbital-induced sleeping time in mice. 


(Sf) 
) an | 
| 
(201) ea = "a He aR OF 
: ue 
(£1) gia = eo 2H = ~4 igh = Ff n 
hy ®a = Shee MR 
(#1) | : q7 
(g1) aid 2 Pa = ee 
é ‘je at 


ud nwone 25-(201) MO pat? bet nodtaut (80) tts a: 
ett stow (AI) bas) (90S) bavognes at yc ite 
2ew ($1) bowogmod Twotveded dev entaquaetb Hh 


dtod to gotant ytd Mel ‘Aonr) ct pvttos 26 
besiuasy eotise as omcameoien 


a) i" 


a a a oe 
on 6 MED) asi | % p> .smis entgoahs 
hs “sim a 9 outs onignete beauint- "as +dved 
Yi eet VP aaa 


In another publication‘ !9) Ho et al. reported on the 


ee 


preparation of compounds (17) and (18), but did not describe 


any pharmacology. 


OMe 
Rie Hah 
Me Oh 
OH R= Me (18) 
MeO 
MeO 
Poe 
Me CHa— CH 
NH. 
MeO 
(19) 
(20) 


Pinder et al. synthesized a series of methoxy- 
phenethylamines containing an a-trifluoromethy!] group. None 
of these compounds, however, was as potent as the methyl 
analogs. 

Walters and Cooper ‘2!) prepared trans-2-(3,4,5-tri- 
methoxyphenyl)cyclopropylamine (19) and found that it 
displayed mescaline-like activity. This compound was syn- 


thesized in an attempt to prolong the effects of mescaline, 


but it was found to have a shorter duration of activity. 
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Cooper later reported (2?) stereospecific syntheses of cis- 
and trans-2-(3,4,5-trimethoxyphenyl )cyclopropylamine, but 
did not describe any pharmacology. 

In addition to the methoxylated phenethylamines, 
several related phenethylamines have been found to possess 
psychotomimetic activity. Knoll et abel??? studied the 
psychotomimetic properties of p-substituted-N-methylpheny1- 
isopropylamines. These compounds were reported to possess 
the following activities: p-amino (20a), 6 M.U.; p-nitro 
b20p) 528 Mel. padodo 1 20c)...8 M.Uls. p-chloro (20d)4927 .M.U- 
and p-bromo (20e), 20 M.U. Similar substitutions of the 
meta-position of phenylisopropylamine yielded potent psycho- 


stimulants which were devoid of psychotomimetic activity. 
2 (20a 
( 


) 
R = NO, (20b) 
R CHoCHNHCH. 
at R=] Oc) 
) 
) 


; ( 
R= Cl (20d 
(20) : 


Br 


Theories concerning the criteria that substituted phenethyl- 
amines require to possess psychotomimetic activity have been 
postulated. These theories compare phenethylamines with 
LSD. Since LSD is the most potent of the known hallucino- 
gens and because it is a rigid structure, it serves as a 
Suitable model for comparison. 


(24) 


Snyder and Richelson theorized that the phene- 
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thylamines are capable of forming the pseudo ring structures 


(21, 22) which resembled the A/B and A/C rings of LSD. 


OMe 


MeO 
MeO 


A/B conformation (21) 


H 
M ev th! 


A/C conformation (22) 


— 


These workers postulated that the ability of the phenethyl- 


amines to form such bonded structures was critical so far 


as hallucinogenic activity was concerned. The ability of 


the phenethylamine derivatives to form the bonded confor- 


mation A/C of LSD (see structure 22) necessitates the 


presence of a methoxy group at the ortho-position. This 


methoxy group must be free to rotate so that it can adopt 


the spatial position 
membered ring C. If 
on the ring position 


decrease in activity 


necessary to form the bonded seven- 
an additional methoxy group is placed 
next to this ortho-substituent, a 


usually results. This adjacent methoxy 


group supposedly sterically hinders the ortho-substituent 


from adopting the required spatial position essential for 


formation of a seven- 


membered ring. Structures methoxylated 


at the ortho-position and containing a meta-substituent 


which is part of a methylenedioxy group, such as 2-methoxy- 


3,4-methylenedioxyphenethylamine (23), 5 M.U., retain their 
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activity. In accord with this theory, the 3,4-methylene- 
dioxy group would be fixed in space well removed from the 
2-methoxy-substituent, and therefore would not hinder the 
latter's free rotation. The related compound, 2,3,4-tri- 
methoxyphenethylamine (24) is much less active, as would be 
expected from this theory. The activity of many of the 
analogs in Table I can be predicted surprisingly well by 
means of the Snyder-Richelson postulate. However, this 
theory is not applicable to all the phenethylamine psychoto- 
mimetics. For example, 4-methoxyphenethylamine (25) has 


(5) 


been reported to be as active as mescaline even though 


it obviously cannot form the A/C conformation (22). 
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Although mescaline also cannot form the A/C confor- 
mation (22), it is capable of forming an intramolecularly 
bonded structure reminiscent of’ ring B of LSD. It has been 


shown by negative a charge calculations (29°29) 


that, of all 
the possible trimethoxylated analogs, mescaline had the 
greatest charge at the 2- and 6-ring positions. This would 
facilitate formation of an A/B conformation. A correlation 
between the tendency of several methoxylated phenethylamines 
to form A/B and A/C ring conformations corresponding to LSD 
and their experimentally determined activity has been 
Summarized?) and is reproduced in Table II. 
Table It 

Tendency of Methoxylated Phenethylamines 

to Form A/B or A/C Ring Conformations of LSD 


Tendency to 


Form Potency, 
Ring Ring Mescaline 

Compound B C Units 
2,4,6-Trimethoxy 0 4 10 
2,4,5-Trimethoxy x7 2 17 
6-Methoxy-3,4-methylenedioxy Ora? Z Za 
2-Methoxy-3,4-methylenedioxy 0.6 2 18 
2,3,6-Trimethoxy 0 2 <0) 

3,4,5-Trimethoxy 2 - (A 

3-Methoxy-4,5-methylenedioxy Z - (BY | 
2,3,5-Trimethoxy 1 0 <i 
2,3,4-Trimethoxy Od 0 <a 
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(25,26) undertook molecular orbital 


Snyder and Merill 
calculations on a variety of psychotomimetic drugs as well 
as their non-psychotomimetic counterparts. They found a 
relationship between electronic configuration and activity. 
They also calculated the energy of the highest occupied 
molecular orbital for a series of mono-, di-, and tri- 
Substituted phenethylamines. Their results showed that 
progressive methoxylation resulted in an increase in the 
energy of the highest occupied molecular orbital (E.,). 
Mescaline, interestingly, was found to have the highest 
occupied molecular orbital energy in the trimethoxylated 
phenethylamine series. Similar calculations on a series of 
1-(trimethoxyphenyl)isopropylamines revealed that the energy 
of the highest occupied molecular orbital was greatest for 
1-(2,4,5-trimethoxyphenyl)isopropylamine (10a), 17 M.U.; 
1-(3,4,5-trimethoxyphenyl)isopropylamine (26a) was inter- 
mediate, 2.2 M.U.; and the lowest was 1-(2,3,4-trimethoxy- 
phenyl)isopropylamine (26b), <0.2 M.U. Calculations made 
On chemically unrelated compounds such as LSD and psilocin 
showed excellent relationships between theoretical and 


observed potencies. 
MeO OMe 
MeO CH, CHNH 
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CHNH, ue 
CH 3 


MeO CH 2 
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This correlation between the energy of the highest 
occupied molecular orbitals and psychotomimetic activity 
suggests that part of the psychedelic molecule functions 
as an electron donor at its site of action. 


(28) 


Kang and Green have commented on the feasibility 


of phenethylamines forming bonded rings A/B and A/C (21, 22) 


of LSD as described by' Snyder and Ri ched@on Fey 


They 
stated that such structures would be very unstable and 
doubted if they even existed. They reasoned that ring C 
would not be formed because at biological pH the amine would 
be protonated and would tend to react with counter ions. 
Alternatively, they suggested that ring A and the N-6 nitro- 
gen atom of LSD are essential for psychotomimetic activity, 
these being two important sites which react with the 
receptor. They postulated that the amphetamines and indole- 
alkylamines exist at the receptor site in a preferred 
conformation which permits the benzene ring to lie like 

ring A of LSD and the alkylamine nitrogen atom to take up 


a position equivalent to the N-6 nitrogen atom of LSD. 
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Hence ring A could interact with the receptor forming a 
molecular complex as suggested by the correlation between 
hallucinogenic activity and the energy of the highest 
occupied molecular orbital. It was thought the N-6 nitrogen 
atom of LSD or the aliphatic nitrogen atom of the other 
hallucinogens might react with the receptor forming a donor 
acceptor complex of the n-r* or n-G* type. They further 
Suggested that the methoxy and hydroxy groups of amphet- 
amines and indolealkylamines as well as the pyrrole ring of 
LSD and indolealkylamines were sterically unimportant and 
act to confer a high Ey which is a requirement for halluci- 
nogenic activity. 

The absolute configuration of biologically active 


(29). The aromatic indole ring is planar, and 


LSD is Known 
the two alicyclic rings are puckered. The asymmetric 
center, C-5, .is above the aromatic plane, while the 
diethylamide group at C-8 is in’ the equatorial position. 
Molecular models suggest that the N-6 is below or near the 
aromatic plane and the C-7 is above the plane. As the 
N-methyl group can assume the equatorial position, the lone- 
pair electrons at the N-6 nitrogen are below the aromatic 
plane. 


(28) reasoned that if the interaction between 


Kang 
the N-6 nitrogen atom and the receptor was an electrostatic 
one, the inactive L-form of LSD might be expected to have 


activity since the charge on the nitrogen atom is spread. 
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In a donor-receptor type of complex, the lone pair of 
electrons of the D-form would be near the receptor if it 
is below the plane, whereas in the L-form, the lone pair 
of electrons would be above the plane. 

The amino group of the 2-aminoindanes prepared in 
the present study is fixed in a position similar to that 
described for the N-6 nitrogen atom of LSD. Depending on 
the pharmacological activity of these cyclic analogs, it 
may be possible to ascertain which of the two theories 
pertaining to psychotomimetic activity of phenethylamines 


is correct. 


The Use of DOM (STP) as a Hallucinogen 


Because a portion of this study involves the examina- 
tion of possible active side products in a synthesis of DOM, 
a brief historical review of the use of DOM as a ‘street 
drug' (STP) is relevant. 

In the summer of 1967, 20,000 tablets of a halluci- 
nogenic compound of unknown origin were distributed in 
San Francisco. The drug was called STP (serenity, tran- 
quillity and peace) and press reports described it as being 
more potent and longer acting than LSD. The Food and Drug 


(30) examined samples of STP and found they 


Administration 
contained a chemical identical with the experimental drug 
1-(2,5-dimethoxy-4-methylphenyl)isopropylamine which was 


developed by Dow Chemical and coded with the initials DOM. 
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Another sample of STP, thought to be of Californian origin, 
was also found to contain pom (3!) . 


Initially there existed some confusion about the 


degree and duration of the effects of this drug. Solursn °°? 


reported that the effects of STP were four to seven days in 


(33,34) 


duration. Louria, in two reports » also observed 


that STP was similarly long acting. Snyder and his co- 


WOP Kars (35-36) 


undertook a detailed clinical study of pure 
DOM. In disagreement with Solursh and Louria, they found 
that the effects of the drug lasted only about eight hours. 
They reported that psychotomimetic effects occurred at doses 
greater than 5 mg. When doses greater than 10 mg [the 


(37) 


average dose of ‘street STP' ] were administered, the 


effects were not observed to extend beyond 24 hours. Other 


(37-39) undertaken with DOM showed that the 


clinical studies 
threshold dose of the drug in adults was 2 mg. Doses above 
5 mg produced psychotomimetic effects. The subjective 
effects of DOM began 1 to 1 1/2 hours after its administra- 
tion. Peak intensity occurred after 3 to 4 hours, then 
subsided by 5 to 6 hours. Prolonged activity was not 
reported to occur; therefore, it would appear that the 


(32-34) 


reports of the long lasting effects of STP are 


questionable. 


(35) suggested that the "hippie" population who 


Snyder 
developed prolonged reactions to STP may have been sensi- 


tized by previous experiences with hallucinogenic drugs. 
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has commented that the degree of hallucino- 
genic reaction is influenced by the drug, its dose, the 
environment in which it is taken, and the emotional stabi- 
lity of the individual taking the drug. 

An alternative explanation for the observed long 
lasting effects of STP is the possibility that several 
different compounds have been called STP or that some 
samples of STP contained more than one component. Phillips 


and Mestey (2!) 


in addition to finding DOM in a sample of 
STP, also found several unidentified components. However, 
these additives did not alter the activity of STP relative 


to a pure sample of DOM. 


The Synthesis of Phenethylamines 


The preparation of phenethylamines has been under- 
taken by a variety of methods, but the most useful prepara- 
tive route has been the reaction between an appropriately 
substituted aldehyde and a nitroalkane (27 and 28). The 
reaction of aldehydes with nitromethane or nitroethane 
employing varied reaction conditions has given excellent 


)(12,17,18,40) 


yields of nitroalkenes (29a,29b Nitroalkenes 


(29) have also been obtained from the reaction of a suitable 


styrene with Leave eee os Reduction of the 


nitroodlefins to the corresponding phenethylamines is usually 


accomplished with lithium aluminum hydride (Lan) §12517541-45) | 


This reduction has also been successfully conducted 
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with amalgamated zinc and hydrochloric rernd GeO zinc and 
acetic sends cate aluminum ananeaia’ S® 1 palladium and 
hydrogen in an acetic-sulfuric acid solvent (42) and with 
Raney nickel and Wpardgen ae These reactions are 
Summarized in Scheme 1. 
CHO, + pas 
R 
R! 
(27) (28) 
We 
R 
R| 
(bree sR =H Oo8029%) 
reduce RK R= Me (29b) 
C(NO,), 
CH= CHR 
R! R p! 


Scheme 1 
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A variety of products other than the phenethylamines 


has been isolated following treatment of the nitropro- 


pith else Ger? under various reducing conditions. For example, 


when these structures (29) were reduced with iron and 
hydrochloric acid, depending on the concentration of hydro- 


chloric acid, they yielded either a ketone (30b) or the 


51). 


corresponding oxime (30a)! A similar reaction has been 


reported by Shepard et ay. 652), 


R i 
i 
Sl CHA CCH, & \-cughucn, 


R 
R cop 
(30) 
R = NHOH (31a) 
R = NOH (30a) iNet LU putida nth, 
R sy0 (30b ) R ZENHSeAS (STE) 
R = NH  (30c) Rail ord) 


Ketones (30b) have been recovered after treating nitropro- 
penes (29) with iron, water, and sulfuric acidhoe 
Reductions of nitropropenes with stannous chloride have 
yielded a-methoxyoximes, saturated nitro compounds, and 
animes habs while the reduction of 1l-phenyl-2-nitropropenes 
with hydrazine and platinum or palladium was “quran « 
to be a good method of preparing the imine (30c). When 
nitropropenes were reduced at 15° to 40° over platinum or 
palladium at 15 to 500 psi, the nitropropane (31b), the 
ketone (30b) and tne oxime (30a) were isolated. Tindall (56) 


reported the production of amines and ketones when nitro- 
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olefins were reduced at high pressures in the presence of 


Raney nickel. The presence of formic acid resulted mostly 


in ketone formation and only a small amount of amine so"). 


Various products were obtained from the reduction of 
l-phenyl-2-nitropropene by the inverse addition of lithium 


(58,59) 


aluminum hydride These consisted of the amine (3l1c), 


structures (30a -J60c\yy, as well as (31a) and. (31b). 

In addition to the methods which employ nitroolefins 
as precursors, several other synthetic procedures have been 
used to prepare phenethylamines. A successful method ©oo;e 
involved the conversion of the appropriate benzyl chloride 
to the corresponding cyanide which was then reduced to the 
amine aS Outlined in Scheme 2. These latter compounds are 
also accessible by means of the Hoffmann rearrangement o> °°! 
shown in Scheme 3. 


(69 ) 


Rabusic and Gregor prepared mescaline using the 
Synthetic route shown in Scheme 4. Other synthetic routes 
such as those shown in Schemes 5, 6, and 7 have also 
provided the desired amines. Beta-substituted phenethyl- 


amines have been prepared by alternative routes (Schemes 8 


and 9). 


Phenethylamino Acids 


Several substituted phenylalanines were prepared to 
determine whether they possessed psychotomimetic properties. 


A brief survey of the literature pertinent to this study 
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is now presented. 


(74) 


Boyd studied tissue concentrations of labelled 


mescaline in rats and cats and found that the brain contained 


the least amount of the administered dose. Denber and 


(75) 


Teller found that <0.002 parts of an intravenously 


injected dose of mescaline was taken up by the CNS of young 


Lats. . A Maximum ot O..14% of the dose in the brain was 


(76) 


attained in 30 minutes For a drug to possess psycho- 


active properties, it must pass the blood-brain barrier. 

The ability of materials to pass this theoretical barrier 
varies with the oil/water partition-coefficient of the 
material in question. Since the blood-brain barrier is 
highly lipid in nature, polar substances do not readily pass 


(77). 


into the brain Several groups of compounds, including 


amino acids, are actively transported into the pea 


5-Hydroxytryptophan (32b) and 3,4-dihydroxyphenylalanine 
(33b), for example, pass the blood-brain barrier much more 


rapidly than the corresponding amines (32a) and (33a) 679280) | 


CH.CHNH ay 
HO 2t 2 
R 
\ HO CH CHNH, 
N R 
\ 
H 
R=H (32a) R=H (33a) 
R=) COOH (32b) R = "COOH. (336) 
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In an attempt to increase the brain levels of mesca- 
line, the corresponding amino acid, namely 3,4,5-trimethoxy- 


(81) It was rationalized 


phenylalanine (34), was prepared 
that this compound, since it was an amino acid, would 
rapidly enter the brain, then be enzymatically decarboxy- 
lated to yield mescaline within the CNS. No pharmacological 
data were reported, and although it was stated that the 
pharmacological result would be published at a later date, 


(82) 


no such publication has appeared. Smythies pharmaco- 
logically evaluated 3,4,5-trimethoxyphenylalanine and 
reported that it was completely inactive as a psychotomi- 
metic agent. It was suggested that this material (34), 
based on a study of enzyme decarboxylase substrate specifi- 


(83) | was a poor substrate for 


city by Ferrini and Glasser 
the decarboxylase enzyme and hence mescaline was not formed 
in the brain. This study showed that all the isomers of 
DOPA (dihydroxyphenylalanine) were good substrates for 
mammalian DOPA decarboxylase enzyme, while phenylalanines 


substituted with two methoxyl groups failed to be decarbo- 


xylated by the decarboxylase enzyme. 
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Although 3,4,5-trimethoxyphenylalanine has been 


reported elsewhere in the | eet Oe 


» it was prepared 
only as a synthetic intermediate. A variety of other 
substituted phenylalanines, some resembling the known 


q (84.85) but no mention 


hallucinogens, have also been reporte 

has been made of their possessing psychotomimetic activity. 
Other amino acids, patterned after some structural 

aspect of LSD, have been prepared and evaluated for LSD-like 


(86) prepared some ethyl esters, 


acury tye, FILS Ska eteral”. 
Simple amides, and N,N-diethylamides of N-methy1-N-para- 


(meta)methoxyphenyl-g-alanine (35). 


ioe R = NR, 
(35) i 

' R = N(Et), 

MeO Me 


Some of these compounds showed antiserotonin activity on the 


isolated rat fundus preparation. Later, Liska et Tn eee 


reported an absence of LSD-like activity in a series of 
pyridylethyl derivatives of g-alanine. 


(88) also prepared some ethyl esters 


Leonard and Liska 
and N,N-diethylamides of g-alanine which were structurally 
related to the A/D ring portions of LSD. These compounds 
were evaluated and little similarity was found between their 


effects and those of LSD. 


quxonisomtys - 2.8.6 HouoddiA 
povsigeyg asw tt A | ut 6" an oat af sradusets b: 
vento to aie A .stetbemnvgtini >tdeddmye. 6 — 


awond ody pati dmsesy emoz .290 rie letynaig wash 
vorthem on tud bie *8) patvoger need ocis sved aia: . 
Natyvitos sitemimotonoyeq pnftees220q 1 fed to eben 9 
fsxutouvt2 smoe isits bsntestsq _ 2b436 ontms yanrO = 
sxil-d2J yo? batsulsve bas bersqerq aood sved .Oed ro: a 


e 


aynetes Tydts smo2e boteqetg LORD in io steht. sald 
om 


-st5q-U-[yatom-v is) ‘esbtmefydcsrb-H.M bis c2abtme oF 
. (88) antiel9-a~Iynedquxondy st , x 


Ivate=O'= 2 
. Vio 
gar # _—,. 
Ree a ee (26) | 
Ost!) > 
. | 7 \ . a 
aint nlior VI tVidI6 ntnot hvedtins sinh dob sonio@ie? g2ont * ve 


Pe | 


(x8) fs $8 sdert” etepsd Linawivaneesay 2ubmut toy bee 
to 2shiee 5 ont divas anit “G24 ~ saneeds ne f 


’ r 
im / mF 


i] 


Sy" 


saat 9 to. saiPeuv tree Fyiai TN - 
1g o2Ts (88) . 
iw sii Waste~ to 2sbtms iyihtbe tb . 


aHOFS10q Bain a\A o8d sa sis 


16 imte ofssti sje ion No 


(> 
: ow azul to rt f is . a onl >: 
a - _ i 4 : } 5 


sXertd brs busnoed 


a y 


may 
= 


Metabolism of Phenethylamines 

As stated earlier, a section of the present study 
involves the synthesis of some possible metabolites of DOM; 
for this reason the following summary of metabolic studies 
of similar compounds is presented. 


(89-95) have shown that 


Extensive metabolic studies 
mescaline is detoxified by three routes, i.e. demethylation, 
oxidative deamination, and conjugation. The major pathways, 
which are species dependent, are shown in Scheme 10. 


Friedhoff and Gotasttet we 22 


undertook a study of 
the action of mescaline, and their experimental results 
suggested that its psychotomimetic activity was due to a 
metabolite, namely 2-(3,4,5-trimethoxyphenyl )ethanol (36). 
The metabolism of 3,4-dimethoxyphenethylamine has 
been reported( 20°97), the metabolites formed were 3,4-dime- 
thoxyphenylacetic acid, 2-(3,4-dimethoxyphenyl )ethanol, 
N-acety1-3,4-dimethoxyphenethylamine, N-acetyl-3-methoxy-4- 
hydroxyphenethylamine, and 2-(3-methoxy-4-hydroxypheny1)- 
ethanol. The relative amounts of each metabolite were 
TESTO 6c, rand Oo) percent ‘resipectively andy: (5.57 
of the material was excreted as the free amine. This agreed 


(98) 


with the observation of Sargent and colleagues that 


demethylation of the 4-methoxy group was 15 times as rapid 
as the demethylation of the 3-methoxy group. 
The metabolism of a-methylphenethylamine (amphetamine) 


(99), 


has been reviewed by Smith and Dring They summarized 
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the various routes of detoxification of amphetamine as 
shown in Scheme 11 and 12. The metabolism of amphetamine 
is species dependent. Rabbits and guinea pigs, for 
instance, detoxify amphetamine mainly by oxidative deami- 
nation, while the major reaction in the rat is aromatic 
p-hydroxylation. In the case of the dog and mouse, ring 
hydroxylation and oxidative deamination occur to about 
the same extent. Man metabolizes amphetamine largely by 
oxidative deamination. It was also reported by Smith and 
Dring that N-hydroxylation did not appear to be involved 
in the metabolism of amphetamine. 


More recently, however, pecvetr lo. 


Suggested 

a mechanism involving N-oxidation in the formation of some 
intermediates in the detoxification of amphetamine. The 
sequence of steps in the detoxification reaction is 
reproduced in Scheme 13. In addition to phenylacetone and 
its corresponding alcohol, syn- and anti-oximes have been 
reported as intermediates in the metabolism of amphetamine 
and a number of ring substituted amphetamines, e.g. 3,4-me- 
thylenedioxyamphetamine. The oximes were not considered 

to be primary metabolites, but rather, as was phenylacetone, 
the result of a chemical, change. These were termed metabo- 
nates and were inferred to originate from the primary 
metabolites as shown in Scheme 13. The hydroxylamine 
derivative of amphetamine, contrary to the findings reported 


in the previously mentioned reference, was detected. 
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Ho and Tansey + (01) 


undertook the study of the 
metabolism of DOM in rats. To assist in the identification 
of the metabolites, they synthesized the compounds listed 
Poeeiab les LL 

The major route of metabolism was found to be the 
oxidation of the 4-methyl group to the corresponding alcohol 
(37). This alcohol, free and conjugated, accounted for 
50% of the metabolites in a 24-hour urine sample. The 
4-carboxy compound (38) accounted for 28%, and the unchanged 
form was found to be 8% of the administered dose. The same 


(102) described sue labelted metabolites of DOM in 


authors 
24-hour rat urine and feces. They found 62.7% of the 
administered radioactivity in the urine and 20.2% in the 
feces. They summarized their results in the manner shown 
in Scheme 14. Compounds (39) and (40) were not detected. 


The formation of the hydroxylamine (41) or the oximes (42) 


was not mentioned. 


(103) 3 


investigated the uptake of ~H-DOM 
into rat and monkey brains. Although they found that the 
metabolism of DOM occurred rapidly, no metabolites were 
found to be present in the brains of rats and only very 
little appeared in monkey brains. This study showed that 


the psychotomimetic activity of DOM was due to the parent 


compound and not a metabolite. 


foroa ls galhmensert6p alt of quovp Iyddom-b odd tom 


bsonsdanu sit bos .k88 vot bstavoov0s (88) bawogmo | odt 
sme2 oT .s20b be vahetafmbs sft to 88 sd oF roe 


(SP) 2omtxo sat vo (IS) snimelyxoybyd att to no fd omen 


oS e ; * AyD, — - rs 
; ) : ae 
a : 7 
ri oe F 7 . 
elt to yvbute ont Joos tsbaw 0° a i 
Mi 
notteottisnebt oft at seiees oT .2tsy ni beatlily zt foes 
Ae : ners 


bet2Tl ebnyoqmos sat Peerasatnke yond 


a/ 
atid ad 03 hmiot zewimetfodstem to asvoy roo oe * 


Not pisiihootis -beteputnoo bons sa't _Todoots ate 


aqT .ofqmse antyy awod-8S 6 at _oniotae 0 | 


a 


vf M00 to ast tfodstom war Tucdnhs A badi1az9b: {SF 
: 

aft to &V.Sd bawot yohiT  .29957 bas ON Fe sit i 

gat nt S$.08 boa sntww ans nf yotvitosorps4 untae 


e* 


awot2 vennem odd ni esfueay vteds bestysmmye ysnT Vag 


-bgagetsb ton svow (Of) bre (ef) ebnifoqniod at 


-bonorigem tor 
3 S (EO), 

MOG-H” to sisaqu sht basapttesvat vis ig ofl.» ‘ 
sit Sant bavot yads dpwors tA ented yadivoll bas e% 
siaw esttlodsatem on .vlbrqsy bsaxvos0 MOG To mabtads E: 
a) a 

YT9¥ wiivo bns 27584 To enferad ott Hi Jhaz9vq alt 
 tedt boworle youde erat. Lehis'td yainom af Liver 
ian ons ot ad Dash MOd_ toa yitvtitos ftom 


ot f 


.aiifodstam i ton tne 4 


= Lope 


Table III 
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1Alt. AMINOINDANES 


The second major purpose of the present study was to 
investigate the properties of some cyclic compounds which 
are related to the phenethylamines, namely substituted 
1- and 2-aminoindanes. These compounds, although they are 
not known to be hallucinogenic, do possess a variety of 
other pharmacological effects. The pharmacology of some 
compounds structurally similar to those synthesized and 


reported in this thesis is now presented. 


Pharmacology of 1-Aminoindanes 


The amines (43 - 46) have been found to possess 


(104) 


antidepressant and psychostimulatory activity and 


dey) 


compounds (47) and (48) are described as useful in 


the treatment of anxiety neurosis and depression. Compounds 


(49 - 51) were found to be Vaspda Vateren Similar 


compounds have also been prepared but no pharmacology was 
popocrea 


Various l-substituted-3-aminoindanes have been 


(108-110) and some have been pharmacologically 


CT V1 =sei24) 


Synthesized 


evaluated. Compounds (52 - 57), for instance were 


found to dilate blood vessels, and to have spasmolytic and 


anesthetic properties. 
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= CH,-C=CH (43) 
; R! = CH,-C=CH (44) 
= Me (45) 
= cyclopentyl (46) 
R* = OMe (47) 
= C1; R¢ = OMe (48) 
= OisoProp. (49) 
= Obutyl (50) 
= Ohexyl ol) 
Ro = NHMe (52) 
R° = NH, (53) 
Ro = NMe, (54) 
ro = NMe, (55) 
R° = NEt, (56) 
Ph: Ro = NH, (57) 
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Pharmacology of 2-Aminoindanes 


The parent compound (58), in addition to having cough 


Suppressant and breathing stimulant properties (113-114) | 


G115)} 


es 


a potent analgesic which is synergistic with morphine. 


In an attempt to increase the analgesic activity of (58), 


various analogs of 2-aminoindane have been synthesized. 


(nlbkiog) 128) 


Kameyama and Oyawagi and Kematani and Sugahara 


examined various N-substituted 2-aminoindanes; all were 
less potent than the parent structure. The two ring 
methoxylated analogs (59) and (60) were also found’!18) to 


be analgesics. 


(119) 


DewLneee aie prepared some N-substituted 


derivatives of 2-aminoindane, 2-amino-l-indanol and l-amino- 


2-indanol. Several of these compounds were active bDroncho- 


dilators with little effect on blood pressure. wane on oo 


reported that 2-amino-l-indanol, at doses equivalent to 
effective doses of ephedrine, did not affect smooth muscle 
Or have pressor action. 


Richter and pehene le? prepared structures (61) 


and (62), and found that they possessed analeptic activity. 


In an attempt to obtain compounds with bronchodilator 


ble?) 


properties, Heinzelmann synthesized 36 methoxylated 


and methylenedioxy analogs of 2-amino-l-indanol and 2-amino- 


(123) that 2-methylamino-l-indanol and 


l-indane, and found 
its benzyl ether possessed this activity. Heinzelmann 


further prepared some methoxy-and hydroxy-substituted 
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(124,125) 


2-aminoindanols and showed that they relaxed 


constricted bronchi and affected blood pressure. Tanke et 


(120) 


el; prepared some methoxylated cis- and trans-2-amino- 


l-indanols; they, however, did not report any pharmacology. 


(127-130) 


Richler and Schenck investigated compounds 


of the general structure (63). Compounds (63a - 63c) were 


found to be active as analgesics, while 2-amino-1-phenyl- 
indanones and 2-amino-1l-phenylindanols stimulated the CNS 
with no sympathomimetic action. 

Numerous structures related to LSD, many of which 
are derivatives of 1,2,3,4-tetrahydro-2-naphthylamine, have 
been reported in the literature. Some of these. compounds 


Showed sympatholytic and oxytocic activities. A review 


article on this subject has recently been published '>!), 


Chemistry of Aminoindanes 
A typical preparative route to aminoindanes would 
employ a 3-phenylpropionic acid (64) as a starting material. 


This acid can be cyclized to a l-indanone (65). This 


cyclization has been accomplished by employing a variety 


of agents including phosphorus i dehikaik bei uation Ss Ulhritnedic 


6433) (134) 


acid phosphorus oxychloride and polyphosphoric 


{ndahbss )» 1-Indanones have also been prepared by treating 


phenylpropionylchlorides with aluminum oli teteaas pao 
1-Aminoindanes (67) can be synthesized from 


l-indanones. This involves formation of the oxime of the 


l-indanone (6 _) followed by catalytic reduction. 
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2-Aminoindanes (71), although less accessible than 


l-aminoindanes, are also prepared from 1-indanones. 
Treatment of l-indanones with an alkyl nitrite such as 
butyl nitrite or ethyl nieracte results. in the 'farmation of 


1M Se] 2b 24125) | weiss 


a 2-isonitroso-1-indanone (68) 
material can then be reduced to give a variety of 2-amino- 
indanes and simple derivatives by employing different 
reduction conditions. For instance, 2-amino-1l-indanone 
hydrochloride (69) is obtained by hydrogenating 2-isonitroso- 


(124,125) 


l-indanone in ethanolic hydrochloric acid » while 


reducing the same starting material with hydrogen in a 


Solvent containing sodium hydroxide and Raney nickel 
(79) (111,128,130) 


produces 2-aminoindanols, These latter 


products when hydrogenated further in sulfuric acid-acetic 


acid in the presence of palladium and at 60°C yield the 


corresponding 2-aminoindanes 
2-Aminoindanes are also prepared from 2-indanones 


(72) in a manner~similar to that employed for the synthesis 


of l-aminoindanes. This preparation involves formation of 


the oxime (73) which is then reduced to the amine. Ihe re- 


quired 2-indanones can be prepared by treating 2-amino-1- 


indanols with acid! 1262137-139) 


The series of reactions described is summarized in 


Scheme 15. 
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DISCUSSION 


AOLeevIIS 


I. PHENETHYLAMINES 


a) Preparation and Properties of 1-(2,5-Dimethoxy-4- 

A review of the structure-activity relationship 
studies of psychotomimetic phenethylamines has been 
presented in the literature survey. These studies show 
that the most potent psychoactive drugs of this chemical 
class are the ring methoxylated phenylisopropylamines. 
Two compounds of this latter class are much more active 
than any other member of this group. These compounds are 
shown by the general structure (10) in which R = Me and Et 
(i.e. compounds 10c and 10d). The former compound (10c) 
is also known as DOM and has gained a wide reputation as 
a ‘street hallucinogen' under the name STP (serenity, 
tranquillity and peace). A third compound fitting this 
general structure is the p-bromo compound (10e) which 
has recently been prepared and investigated pharmacolo- 


(15,16). Preliminary reports indicate that this 


gically 
compound is also a very potent psychoactive drug. The 
derivative shown by structure (10) in which R = H (10f) has 
been found to be a moderately active psychedelic agent : 
Although only five different compounds of the 
general structure (10) have been prepared and evaluated 
pharmacologically, it appears that this ring substitution 


pattern may be important for psychotomimetic activity. 


To support or negate this premise, the preparation of 
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additional compounds with general structure (10) in which 
R = Cl,.Br, and I (10g, 10e, 10h) was undertaken. The 
synthesis of the bromo-analog (10e) had been completed 
prior to its recent appearance in the literature. 

The synthetic approach most commonly employed to 
prepare phenylisopropylamines involves the synthesis of the 
corresponding phenylnitropropenes which are then reduced 
by lithium aluminum hydride. This route, as well as other 
methods used to prepare phenylisopropylamines, has been 
elaborated on in the literature survey. 

Various attempts were made to synthesize aldehydes 
of general structure (74) which were the necessary precur- 
sors of the required nitropropenes. The first method 
attempted was the formylation of various 2-substituted-1 ,4- 
dimethoxybenzenes using phosphorous oxychloride and 


(12). 


N-methyl formanilide The dimethoxybenzene derivatives 


employed in this reaction (75c, 75d) were synthesized from 


—— 


the corresponding dihydroquinones (75a) and (75b) using 


(140) These former compounds, because 


dimethyl sulfate 
of the ortho and para directing properties of the ring 
substituents, were expected to formylate at the C-atom para 
to the substituent Ri Using this synthetic method, the 
desired aldehydes (74a) and (74b) were isolated in very 
small yield, and the method was discontinued. 

A second attempt to prepare the p-chloroaldehyde 


(141) 


(74a) was by means of a Reimer-Tiemann reaction on 
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compound (75a). This was unsuccessful. 

Because of the relatively high price of halogenated 
dihydroquinones, an alternative approach to the synthesis 
of the aforementioned aldehydes was sought. The usefulness 


of the Sandmeyer reaction !42) 


was then investigated. The 
precursor to the aldehydes (74a - 74c) employing this 
reaction is 4-amino-2,5-dimethoxybenzaldehyde (74e). 

Because 2,5-dimethoxyaniline would be protonated 
under the formylation reaction conditions previously 
employed, thereby directing formylation to the position 
meta to the amino group, 2,5-dimethoxyacetanilide was 
prepared from commercially available 2,5-dimethoxyaniline, 
then subjected to the formylation reaction. Since the ring 
substituents are ortho and para directing to electrophilic 
reagents, formylation would be expected to occur para to 
the amide substituent and yield 4-acetamido-2,5-dimethoxy- 
benzaldehyde (74f). Unfortunately 4-acetamido-2,5-dimethoxy- 
benzaldehyde was not recovered after this reaction was 
completed. The high temperature resulting from the exother- 
mic reaction, in addition to the large volumes of hydrogen 
chloride produced, provided conditions sufficient to 
hydrolyze the amide bond prior to ring formylation. 

The preparation of 2,5-dimethoxy-4-nitrobenzaldehyde 
(74d) was then undertaken. Reduction of this material was 


expected to yield 4-amino-2,5-dimethoxybenzaldehyde. The 


synthesis of this compound (74d) was deemed possible by 
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the nitration of 2,5-dimethoxybenzyl alcohol followed by 
oxidation to the desired aldehyde (74d). The precursor, 
2,5-dimethoxybenzyl alcohol, was isolated from the sodium 
borohydride reduction of commercially available 2,5-dimeth- 
oxybenzaldehyde. When a solution of 2,5-dimethoxybenzy 1 
alcohol in acetic acid was treated with nitric eld vtec. 
a mono-nitrated compound was isolated in good yield. The 
oxidation of the alcohol was accomplished in poor yield by 
passing air through a refluxing solution of the alcohol in 


(144). 


dimethyl] sulfoxide The product recovered had a 


melting point identical with that reported for 2,5-dimethoxy- 


GRU This synthetic approach was 


4-nitrobenzaldehyde 
discontinued when the reduced product, 4-amino-2,5-dimethoxy- 
benzaldehyde, was not recovered following catalytic hydro- 
genation of (74d). 

Since the nitration of 2,5-dimethoxybenzyl alcohol 
yielded 2,5-dimethoxy-4-nitrobenzyl alcohol, it was 
reasoned that N-substituted 1-(2,5-dimethoxyphenyl )isopro- 
pylamines would nitrate similarly and yield the N-substi- 
tuted 1-(2,5-dimethoxy-4-nitrophenyl)isopropylamine. Thus 
the nitration of N-acetyl-1-(2,5-dimethoxyphenyl )isopro- 
pylamine (77) was studied. This latter material was 
prepared by treating 2,5-dimethoxybenzaldehyde with nitro- 


(40). The resulting nitropropene (76) was then 


ethane 
reduced with lithium aluminum hydride to yield 1-(2,5-dime- 


thoxyphenyl)isopropylamine (10f). Acetylation of (10f) with 
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acetic anhydride yielded N-acety1-1-(2,5-dimethoxypheny1)- 
isopropylamine (77). 

When N-acety1-(2,5-dimethoxyphenyl)isopropylamine 
was subjected to the same reaction conditions which led to 
the nitration of 2,5-dimethoxybenzyl alcohol at the 
4-position, N-acetyl-1-(2,5-dimethoxy-4-nitrophenyl)isopro- 
pylamine (78) was formed and recovered in excellent yields. 
Verification that nitration had occurred at the 4-position 
was obtained from nmr spectral data. Since the coupling 
constant between aromatic protons para to each other is 


y (146) | the two aromatic protons of 


very small (0.4 cps 
N-acety1l-1-(2,5-dimethoxy-4-nitrophenyl)isopropylamine, 
which are para to each other, should appear as broadened 
Singlets. The nmr spectrum of this material did, in fact, 
Show the presence of two singlets in the aromatic region. 
Alternatively, if nitration had occurred at the 3-position, 
the protons would be meta to each other and two doublets 
Should have been evident because of the larger meta coupling 
constant-(}.8.cpsa% 

Unlike 2,5-dimethoxy-4-nitrobenzaldehyde, N-acetyl-1- 
(2,5-dimethoxy-4-nitrophenyl)isopropylamine when subjected 
to catalytic hydrogenation readily incorporated hydrogen 
and an excellent yield of N-acetyl-1-(4-amino-2,5-dimethoxy- 
phenyl)isopropylamine hydrochloride (79) was recovered. 

N-Acety1-1-(4-chloro-2,5-dimethoxypheny1)isopropy1- 


amine (80a) and N-acetyl-1-(4-iodo-2,5-dimethoxyphenyl )iso- 
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propylamine (80c) were then successfully prepared by 
subjecting N-acetyl-1-(4-amino-2,5-dimethoxyphenyl)isopro- 


pyiamine to the Sandmeyer reaction(!42) | 


and N-acetyl-1- 
(4-bromo-2,5-dimethoxyphenyl)isopropylamine (80b) was 
obtained by treating N-acetyl-1-(2,5-dimethoxypheny] )isopro- 
pylamine with bromine-water. 

A suitable means of hydrolyzing the amide group of 
compounds (78, 79 and 80a - 80c), thereby completing the 
last step in the synthetic route summarized by Scheme 6, 
was investigated. These aliphatic amides proved to be 
resistant to hydrolysis by either hydrochloric acid or 
aqueous sodium hydroxide. In those instances when hydroly- 
SiS was successful, the amines were obtained in low yields. 
A procedure employing ethylene glycol and sodium hydroxide 


ai) This reagent.success ful ly 


was used eventually 
hydrolyzed each of the acetylated analogs (80a - 80c) and 
reasonable yields of the amines (10e), (10g) and (10h) were 
recovered. 

1-(2,5-Dimethoxy-4-nitropheny1l)isopropylamine (107) 
was similarly prepared by the hydrolysis of N-acetyl-1- 
(2,5-dimethoxy-4-nitrophenyl)isopropylamine (78). 

Although the hydrolysis of N-acetyl-1-(4-amino-2,5- 
dimethoxyphenyl)isopropylamine (79) was successful, the 
product, 1-(4-amino-2,5-dimethoxyphenyl)isopropylamine (10j), 
Was sdifgacult to purify Dyeerystallization. ,tAn alternative 


procedure, in which 1-(2,5-dimethoxy-4-nitrophenyl )isopro- 
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pylamine was catalytically reduced, provided the pure 


derivative (10j). 
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As will be elaborated on in another section of this 
thesis, with the exception of the 4-amino compound (10j), 
each of the other analogs R = Cl, Br, I, and NO. (10.09% 
(10e), (10h), and (101), were pharmacologically active when 
they were tested on rats. 

A possible explanation of why 1-(4-amino-2,5-dimeth- 
oxyphenyl)isopropylamine failed to demonstrate any pharmaco- 
logical; activity: may» be the result, of, its. inability. to 
Reach, thies Sater Ofe 1tS,.aCLION.n. FOr, PSY. Choact, ve. drugs, to 
display their activity, they must first traverse the 
eae alee ie ar aed docabineda bariaierad cokes 
physiological pH both basic centers of 1-(4-amino-2,5- 
dimethoxyphenyl)isopropylamine would be protonated, thereby 
retarding passage across the lipid membrane. Hence, it 
was rationalized that if the 4-amino group of 1-(4-amino- 
2,5-dimethoxyphenyl)isopropylamine was acetylated to form 
1-(4-acetamido-2,5-dimethoxyphenyl)isopropylamine (10k), 
which has only one basic center, it might then be able to 
cross the blood-brain barrier. 0°_monoacetylmorphine (MAM) 
the principal intermediate metabolite of heroin is thought 


(149) 


to readily enter the brain It is believed, then, 


that once inside the brain, MAM is then converted back 


Sea If 1-(4-acetamido-2,5-dimethoxypheny] )- 


to morphine 
isopropylamine does enter the brain, then the ubiquitous 
acetylase enzyme might, as with MAM, hydrolyze the amide 


to form 1-(4-amino-2,5-dimethoxyphenyl)isopropylamine. 
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Therefore the preparation of 1-(4-acetamido-2,5- 
dimethoxypheny1)isopropylamine was undertaken. The 
Synthetic route summarized by Scheme 16 cannot be utilized 
for the synthesis of this compound. If this route were 
employed, hydrolysis of the precursor, N-acetyl-1-(4-acet- 
amido-2,5-dimethoxyphenyl )isopropylamine would, from 
previously described data, result in the formation of 
N-acetyl-1-(4-amino-2,5-dimethoxyphenyl)isopropylamine (79)™ 

The most obvious alternative synthetic route involved 
the preparation of the oxime of N-acety1l-2,5-dimethoxypheny]- 
acetone (86) which would be expected to reduce catalytically 
to the desired amine (1oK) §159) | This series of reactions 
is shown in Scheme 17. 

The starting material for these reactions, namely 
2,5-dimethoxyphenylacetone (81), was one of the products 
recovered following the catalytic reduction of 1-(2,5-di- 
methoxyphenyl1)-2-nitropropene-1. Also isolated from the 
reaction mixture was the oxime of 2,5-dimethoxyphenylacetone 
(82). Both of these compounds were characterized by means 
of elemental analysis as well as infrared and mass spectral 
data. 

Utilizing the previously described reaction conditions 
2,5-dimethoxyphenylacetone was nitrated to form 2,5-di- 
methoxy-4-nitrophenylacetone (83). The position at which 
nitration occurred was confirmed by nmr spectral data as 


described earlier. Catalytic reduction of 2,5-dimethoxy-4- 
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nitrophenylacetone yielded 4-amino-2,5-dimethoxypheny]- 
acetone (84). The acetylated derivative (85) was prepared 
by treating 4-amino-2,5-dimethoxyphenylacetone with acetic 
anhydride. Preparation of the oxime (86), although 
somewhat difficult, was successful. Catalytic hydrogena- 
tion of this material yielded the desired amine (10k). 

Each of the above products was characterized by 
infrared and nmr spectral data as well as elemental analysis 
determinations. 

After intraperitoneal injection of 1-(4-acetamido- 
2,5-dimethoxyphenyl)isopropylamine hydrochloride into a 
rat, no obvious symptoms characteristic of DOM intoxication 
were observed. The apparent inactivity of this compound in 
rats may be the result of several factors. 

The compound may have been hydrolyzed rapidly to 
1-(4-amino-2,5-dimethoxyphenyl)isopropylamine which would 
not be expected to enter the brain to any extent. Alterna- 
tively, 1-(4-acetamido-2,5-dimethoxyphenyl)isopropylamine 
might be inactive for two reasons, even if it did gain entry 
to the brain. An esterase enzyme might not be present to 
convert it to the amino-compound, and if the acetamido group 
persisted, its size might be detrimental to attachment of 
the compound at the receptor site. 

If the absence oftfactivity fis, the result of steric 
rather than electronic influences, then a pharmacological 


study of 1-(2,5-dimethoxy-4-formamidopheny1)isopropylamine 
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Scheme 17 
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may indicate how sterically important this portion of the 


molecule is. Such a study, however, was not undertaken. 


b) Some Analogs of 1-(2,5-Dimethoxy-4-methylpheny] )- 
isopropylamine (DOM 


The majority of reported structure-activity relation- 
ship studies have involved modifications of the ring 
Substituents in the phenethylamine molecule. Only a few 
studies have been undertaken on the effects of changing 
other portions of the phenethylamine molecule. The purpose 
of this portion of the present study was to prepare analogs 
of DOM with different basicities. Subsequent testing would 
determine what effect such changes have on psychotomimetic 
activity. This study could assist in determining whether 
phenethylamines, LSD, and psychotomimetic tryptamines share 
a common receptor. Current theories postulate that they do 
share a common receptor. If Kang's theory (page 24) is 
correct, then maximal activity for the psychotomimetic 
tryptamines and phenethylamines should occur when the amino 
groups of these compounds are tertiary. Although this is 


(151). a peudy of secondary and 


so for the tryptamines 
tertiary derivatives of DOM showed these were less active 
psychotomimetic agents than the corresponding primary amino 
derivatives. 

The decrease in psychotomimetic activity of the 


phenethylamines on formation of the tertiary derivative 


would suggest that the psychotomimetic phenethylamine drugs 
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do not interact with the same receptor or in the same 
fashion as LSD, as described by Kang. However, the differ- 
ences in activity of the primary, secondary, and tertiary 
phenethylamines may be the result of different concentrations 
of the drug reaching the site of action. 

All the compounds investigated (87a - 87c) are analogs 
of DOM. This parent structure was chosen because it is a 
very potent psychotomimetic drug. It was felt that even if 
the envisaged derivatives were considerably less active than 


DOM, possible psychoactive properties might still be 


detectable. 
OMe - em ae INS, (87a) 
1 fydpoch | 
Me CH CHNHR sige label Pesan tr (87b) 
] My ° =} 
R R= CHas R= NHS (a7) 
MeO ] 
(87) Roa CHag R= On Fea) 


(18) 


Compound (87a) has been prepared and reported to 


have psychotomimetic properties. The nitrogen atom of the 
amino group in derivatives (87b) and (87c) is less basic 
than the nitrogen atom of DOM. Therefore, if the postulate 
of Kang is correct, the affinity of these derivatives toward 
the receptor should be less and a decrease in psychotomi - 
Neti Cudaervicy Should yvesult. 


2,5-Dimethoxy-4-methylphenethylamine was obtained 


as outlined in Scheme 18. The necessary aldehyde for this 
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reaction, namely 2,5-dimethoxy-4-methylbenzaldehyde (8:8:)n5 
was synthesized by formylation of 2,5-dimethoxytoluene 
employing N-methylformanilide and phosphorus A cienade io 
A good yield of product was isolated. Only one isomer was 
isolated in which the formyl group entered the benzene ring 
para to the methyl group as evidenced by the presence of two 
Sino Lets win the, aromat tc wegion of the mmr spectrum. «The 
appearance of two similar signals was observed previously 
with similarly substituted phenylisopropylamines. 

2,5-Dimethoxy-4-methyl-g-nitrostyrene (89b) was 
prepared by first treating a methanolic solution of 2,5-di- 
methoxy-4-methylbenzaldehyde and nitromethane with a 
solution of sodium hydroxide and then adding the sodium salt 
of the condensation product (89a) to hydrochloric Bee Ce 

An ether solution of (89b) was reduced to 2,5-dimeth- 
oxy-4-methylphenethylamine (87a) with lithium aluminum 
ie 

Hydroxylamine compounds have been prepared by several 
methods including the reduction of the corresponding nitro- 
propenes by the inverse addition of lithium aluminum hydride 


ore by hydrogenating the corres- 


(59) 


at very low temperatures 
ponding oxime in the presence of a catalyst and by 
reduction of the corresponding nitroalkane with zinc and 


ammonium etd ow aie ae 


The latter method was employed to 
prepare N-(2,5-dimethoxy-4-methylphenethyl )hydroxylamine. 


The necessary precursor, 1-(2,5-dimethoxy-4-methy] - 
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phenyl )-2-nitroethane (90) was obtained when 2,5-dimethoxy- 
4-methyl-8-nitrostyrene was reduced with sodium borohydride. 
The crude reaction mixture from the reduction was found 

to consist of at least two compounds which were easily 
separated because of differences in their solubilities in 
ethanol. One compound had an elemental analysis and an 

nmr spectrum agreeing with structure (90). Present in this 
latter spectrum were signals which could be ascribed to 

two aromatic protons. Also present were three 3-proton 
singlets (i.e. the 4-methyl and 2- and 5-methoxy groups) 
and two 2-proton methylene doublets which were coupled to 
each other. The nmr spectrum of the other material was 
complex. 


154) found that the sodium boro- 


Shechter et ‘ea. 
hydride reduction of nitrodlefins was accompanied by a 
concurrent reaction of the Michael-type in which the primary 
reduction product, the salt of the nitroalkane, added to the 
initial nitroolefin to yield a salt of a 1,3-nitroalkane. 
Therefore the other product from the reduction of 2,5-dime- 
thoxy-4-methyl-p-nitrostyrene was thought to be that shown 
by structure (91). It could have formed as shown in 
Scheme 19. 

The molecular ion in the mass spectrum of the 
ethanol-insoluble compound was present at m/e 448, which 


corresponds to the molecular weight of the dinitroalkane 


(91). The elemental analysis of this compound was 
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Scheme 19 
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consistent with this structure. 

An ethanolic solution of 1-(2,5-dimethoxy-4-methyl- 
phenyl )-2-nitroethane was heated with zinc and ammonium 
chloride to yield N-(2,5-dimethoxy-4-methy1lphenethyl )hydro- 
xylamine (87b). 

A preliminary pharmacological screening of the 
hydrochloride salt of (87b) in rats at the relatively high 
dose of 60 mg/kg (ip) showed that it had effects such as 
pupillary dilatation and hypersalivation similar to those 
caused BY DOM. The rat was also observed to walk backwards 
following a circular path. 

Because of the apparent positive psychopharmaco- 
logical effect of (87b) , the higher homolog, N-(2,5-dime- 
methoxy-a,4-dimethylphenethyl )hydroxylamine (41), might 
also be an active compound. This compound was isolated as 
one of the products of the reduction of 1-(2,5-dimethoxy- 
4-methylphenyl)-2-nitropropene-1 (see page 98), but a 
pharmacological evaluation of this compound was not under- 
taken in the present study. 


Compounds similar to (876) have been prepared and 
150) 


a 


evaluated by Benington et al. They prepared the ring 


substituted N-(a-methylphenethyl)hydroxylamines (92a - 92e) 
and found a decrease in central stimulant effects relative 


to the corresponding amphetamine. As was found for phene- 


C165) 


thylamines ,» introduction of a methoxy, chloro, or 


methyl group into the 4-position of the benzene ring 
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intensified the CNS stimulant effects of the aralkylhydroxyl- 
amine. The onset of action was short and, excluding (92e), 
decreased hexobarbital sleeping time. Except for (92c), 
these compounds produced a rage response and increased 


rectal temperatures in cats. Similar effects had been 


observed with the corresponding amphetamines. 


Pale 2s apne (92a) 

| 1 2 
Rime= bHigeeR” tre0 Med] ¥@92b ) 
Re —CHyCHNHOH a! aap? Shome (92c) 
CH, Pa! teaeie' aPal = Clloas to d) 
(92) pe = His Rtemtite bo (926) 


The synthesis of N-(2,5-dimethoxy-a,4-dimethyl- 
phenethyl )hydrazine (87c) was next undertaken. The most 
common methods reported in the literature to prepare 
1-(a-methylphenethyl)hydrazines involve reaction of the 


corresponding 1-pheny1-2-bromo(chloro)propane with 


(156-158) 


hydrazine , or the reduction of the hydrazone formed 


by the interaction of the corresponding phenylacetone with 


(5/5 160. ory} 


hydrazine Numerous examples of 1-(a-methyl- 


phenethyl )hydrazines are present in the literature and 


possess a wide range of activities including monoamine 


(156-162) | analgesic and 


pew), 


oxidase inhibiting properties 


(163,164) | central stimulating antidepres - 
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interesting hybrid (87c) could possess other pharmacological 
activities in addition to possible psychotomimetic 
properties. 

Although the simple reaction of 2,5-dimethoxy-4- 
methylphenylacetone with hydrazine followed by reduction 
would be expected to provide the desired structure (8/c), 
this was not found to be the case. After a methanolic 
solution of the hydrazine and 2,5-dimethoxy-4-methy1pheny1- 
acetone was heated under reflux for one hour, the solvent 
was evaporated, leaving a light brown oil. The infrared 
Spectrum lacked a carbonyl absorption band and suggested 
that hydrazone formation had occurred. An attempt to 
isolate the hydrazone by formation of the hydrochloride 
Salt was unsuccessful. A solution of the crude material 
in methanol and acetic acid was then hydrogenated at 50 psi 
in the presence of platinum dioxide. A basic component 
was isolated and found to be DOM. The residue remaining 
after the removal of DOM was an oil. Its infrared spectrum 
displayed a carbonyl absorption band near 1710 cm”! The 
oil also gave a red precipitate when treated with 2,4-dini- 
trophenylhydrazine. It obviously contained a ketonic 
product, probably starting phenylacetone. 

Beil et at.) 4) encountered some synthetic diffi- 


culties when studying the reduction of 1-(a-methylphenethy] ) 


hydrazone. The products they isolated are summarized in 


the following chart. 
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PhCH)C==NNH, ——“2 5) [PhCH,C(CH3)—=N-J, 
CH, 


PhCH,CH(CH.)NHNH 


Z 3 2 
[PhCH,CH(CH.)NH- J, 
PhCH, CH(CH,)NH, 

The mass spectrum of the oil isolated in the present 
study showed it consisted of several components. A peak 
was present at m/e 208 which corresponded to 2,5-dimethoxy- 
4-methylphenylacetone. Although only in very low abundance, 
peaks were present at m/e 228 and 230 in the approximate 
ratio of three to one, which is indicative of the presence 
of a covalently bonded chlorine. This corresponds to a 
chlorinated 1-(2,5-dimethoxy-4-methyiphenyl)propane. The 
immediate loss of a chlorine-containing fragment from the 
m/e 228, 230 molecular ion would suggest that the chlorine 
atom was not bonded to the benzene ring. Structure (93b) 
would fit the mass spectral evidence. The origin of such 
a compound, however, is not obvious. Its formation could 
have arisen during the work-up procedure of the reaction. 
This is probable since, if it existed prior to the reduction 
reaction it would have reduced to form 1-(2,5-dimethoxy-4- 
methylphenyl)propane (93c). If 1-(2,5-dimethoxy-4-methy1- 
phenyl)-2-propanol (93a) was present during the work-up 
procedure, then it could be a precursor to (93b). The 
molecular weight of this alcohol (93a) is 210. Such a mass 


was present in the mass spectrum. The presence of an ion 
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at m/e 194 indicated that 1-(2,5-dimethoxy-4-methylpheny1)- 


propane might also be present in the crude mixture. 


OMe 


R = OH (93a) 
M CHCHR Bates idinioeby) 
H 
+ CH, eae (93c) 
(93) 


When the reaction was repeated, a water-soluble, 
solid material was: recovered following the hydrogenation. 
The infrared spectrum of this solid displayed bands charac- 
teristic of a tertiary amine salt. Examination of the mass 
spectrum of this compound revealed the presence of the 
molecular ion located at m/e 264; no other significant ions 
were present until m/e 193. This latter weight corresponds 
to the formula C,5H,70.,- The appearance of an infrared 


absorption band near 1650 cm”! suggested the presence of 


an azo-group; thus structure (94) is a possibility. 
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An ion of much greater abundance was present at 
m/e 166. Assuming structure (94) to be correct, then this 
fragment could arise through a reverse Diels Alder reaction 
as shown below. A metastable ion was present at m/e 104.4 
further indicating that (94) fragmented directly to the 
m/e 166 fragment. 


Me H * Me 


wie a : 
CH WN 
C N=nch 3 act 
' \ OMe 
OMe CH, 
m/e 166 
B CH. 
+ CH—=CHN=NCH 
CH, 


The elemental analysis and nmr spectrum of the 
compound were in agreement with structure (94). Present 
in the spectrum was a broad 2-proton aromatic signal, a 
6-proton singlet (two overlapping 3-proton methyl ether 
signals), a 6-proton doublet (two methyl groups), and a 
3-proton singlet (4-methyl group) as well as a 4-proton 
broad multiplet (two methylene and two methine protons). 

The origin of (94) is not obvious though a possible 
explanation is that somehow the apparatus was contaminated 
with acetone at some stage in the reaction sequence with 


subsequent formation of the intermediate (95) which reduced 
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to the product (94). 


OMe OMe 
CH, Che 
Me CHoC=NN= C Me —CHCHNHNH— Ci 
CH, cH CH CH. 
MeO MeO 
(950) (96) 


Because of the lack of starting material, experiments to 
clarify the origin of this compound were not undertaken. 
When it was subjected to further hydrogenation in the 
presence of platinum dioxide at 50 psi for 12 hours, a 
product which melted at a temperature very close to that 

of DOM was isolated. Mixed melting point determinations 

of these compounds showed a depression. The infrared 
Spectrum of this material did not display tertiary amine 
Salt absorption bands. However, present in the spectrum 
were what appeared to be peaks characteristic of a primary 
Or a secondary amine salt. The molecular ion in the mass 
spectrum of this compound was present at m/e 266; this 
corresponds to the molecular weight of the hydrazine (96). 
In addition, fragment ions at m/e 193 and 166 were present 
and the base peak was located at m/e 86. This latter ion 
could be that shown by structure (97). A possible mechanism 
for its formation is shown on the following page. Structure 
(96) is an interesting compound since it bears a struc- 
tural resemblance to the three psychoactive compounds DOM, 


phenelzine (98) and iproniazid (99). These latter two drugs 
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are monoamine oxidase inhibitors. 
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H CH 
(N+ 3g D 
Me cu fcr ili-NH—ch 3 —— CHS CH= NH-NH-CH 3 
CH CH 
CH. 3 -¢H 3 
MeO + ) 
(96) Cone ANA 
4°10 2 (97) 


Further investigation of the preparation of N-(2,5- 
dime thoxy-a,4-dimethylphenethyl )hydrazine was not 
undertaken because of the difficulties encountered in the 


Synthesis just described. 
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c) Preparation and Properties of Some a-Carboxyphenethyl- 
amines AAPOR PRETO Talanines 
When mescaline is administered to animals, the amount 


(74,75) | 


which reaches the brain is very low In an attempt 


to obtain higher brain levels, the amino acid analog, 3,4,5- 
trimethoxyphenylalanine, was prepared and tested\8) 82) | 
It was rationalized that this compound would be actively 
transported across the blood-brain barrier and be decarbo- 


xylated to yield mescaline. This compound when tested, 


however, failed to demonstrate any psychotomimetic activity. 
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It appears likely that decarboxylation of the amino acid 
did not occur. Structure-activity studies of psychoto- 
mimetic drugs show that maximal hallucinogenic activity is 
achieved when there is a methyl branch at the a-position 
on the ethylamine side chain. Increasing the chain length 
beyond the optimal three carbons results in a decrease in 
psychotomimetic activity. The carboxylic acid group at 
the a-position in mescaline thereby forming the amino acid 
(34) would be analogous to increasing the chain length of 
the phenylisopropylamine psychotomimetic drugs beyond the 
optimum three carbon chain. 

Apparently no one has attempted to explain why 
increasing the side chain length of the psychotomimetic 
phenylisopropylamines beyond three carbons results in a 
decrease in activity. A possible explanation may be that 
larger groups at the a-position sterically interfere with 
the amino group interacting with the receptor. 

It may be possible to gain some knowledge of how 
detrimental the carboxylic acid group is to psychotomimetic 
activity by preparing and testing the corresponding amino 
acid analogs of potent psychotomimetic drugs such as 
1-(2,5-dimethoxyphenyl)isopropylamine, 1-(2,5-dimethoxy-4- 
methylphenyl)isopropylamine (DOM), or 1-(4-bromo-2,5- 
dimethoxyphenyl)isopropylamine. None of these compounds 
would be expected to act as substrates for brain decarboxy- 


lase Ene eet eres therefore they should exist unchanged in 
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the brain. Even if the activity of these amino acid analogs 
was 80 times less than the corresponding phenethylamines, 
they would at least be as potent as mescaline and hence 
their activities would be detectable. 

These compounds are interesting for other reasons. 
Since they are amino acids, they would be expected to easily 
enter the CNS, and because they closely resemble psychoto- 
mimetic agents, they may induce other psychopharmacological 
actions in addition to possible psychotomimetic effects. 

A psychedelic experience consists of many component effects. 
For instance, some psychotomimetics induce visual changes 
and—time diterations, etc. It°1s therefore not unrealistic 
to consider that compounds such as these amino acids might 
have predominantly one of these component activities. It 
appears that the amino acid analog of mescaline has only 
been tested on rats, and hence such an activity may have 
been undetected. 

For the reasons cited, and since 3,4,5-trimethoxy- 
phenylalanine is the only example of an amino acid patterned 
after a known hallucinogen and evaluated for psychotomimetic 
activity, preparations of 2,5-dimethoxy-4-methy]pheny 1] - 
alanine (100b), 2,5-dimethoxyphenylalanine (100a), and 
4-bromo-2,5-dimethoxyphenylalanine (100c) were undertaken. 

In view of the study of Ferrini and Glasser, it was 
thought that 2,5-dihydroxy-4-methylphenylalanine (100d) 


might be decarboxylated by the brain decarboxylase enzyme. 
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Since it is an amino acid, it would presumably be actively 
transported into the brain and subsequent decarboxylation 
within the brain would provide 2,5-dihydroxy-4-methy1phen- 
ethylamine (100e). This compound is not unlike 2,5-dimeth- 
oxy-4-methylphenethylamine (87a) which has been found to 


(18) Therefore the 


possess hallucinogenic properties 
possibility of 2,5-dihydroxy-4-methylphenylalanine 
possessing psychotomimetic activity once inside the central 
nervous system is interesting. Neither 2,5-dihydroxy-4- 
methylphenethylamine (100e) nor 1-(2,5-dihydroxy-4-metny1- 
phenyl)isopropylamine (100f), like adrenaline and serotonin 
(32a), would pass the blood brain barrier because of the 


(166) 


polar nature of the hydroxyl groups Therefore they 


would not be expected to possess central activity. 
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Two interesting questions arise: are the methoxy 
groups on DOM necessary for activity at the receptor or, in 


addition to supplying the benzene ring with electrons in 


(28) 


order for it to interact with the receptor are they 
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necessary to assist the passage of the otherwise inactive 
compound 166) across the blood-brain barrier? Would the 
hydroxyl groups of 2,5-dihydroxy-4-methylphenylalanine 
provide the same function as the methoxy groups of DOM once 
inside the central nervous system at the receptor site? 

In an attempt to answer these questions and to gain an 
insight into the functions of the ether groups of DOM, the 
preparation of 2,5-dihydroxy-4-methylphenylalanine was 
undertaken to compare its pharmacological activity with 
that of 2,5-dimethoxy-4-methylphenethylamine. 

Phenylalanines have been prepared by a variety of 
methods including the Erlenmeyer azlactone reactions °”) 
which was investigated as a possible route for the prepara- 
tion of 2,5-dimethoxy-4-methylphenylalanine. This synthetic 
route iS summarized by Scheme 20. 

When 2,5-dimethoxy-4-methylbenzaldehyde reacted with 
acetylglycine, acetic anhydride and sodium acetate, the 
bright orange azlactone of a-acetylamino-2,5-dimethoxy-4- 
methylcinnamic acid (103b) was formed. This crude azlactone 
was then hydrolyzed with water to yield a-acetamino-2,5- 
dimethoxy-4-methylcinnamic acid (104b). N-Acety1-2,5- 
dimethoxy-4-methylphenylalanine (105b) was isolated in good 
yield after a-acetamido-2,5-dimethoxy-4-methylcinnamic acid 
was hydrogenated in the presence of palladium-charcoal. 

This latter material (105b) was then treated with hydro- 


chloric acid; this resulted in the hydrolysis of the amide 
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with the subsequent formation of 2,5-dimethoxy-4-methy1- 
phenylalanine hydrochloride (100b). 

The same sequence of reactions was used, starting 
with 2,5-dimethoxybenzaldehyde (101). The intermediates 
(103a), (104a) and (105a), as well as the final product 
(100a), were isolated and characterized. 

The synthesis of (105c) was accomplished by treating 
N-acetyl-2,5-dimethoxyphenylalanine (105a) with bromine- 
water. Bromination occurred at the 4-position as was 
evident from the appearance of two singlets in the aromatic 
region of the nmr spectrum. The amide was then hydrolyzed 
with hydrochloric acid to yield 4-bromo-2,5-dimethoxyphenyl- 
alanine hydrochloride (100c). 

The first method tried to prepare (100e) was 
attempted cleavage of the ether groups of the dimethoxy 


(168) However, on 


analog (100b) with hydriodic acid 
completion of the reaction, only a dark oil was recovered. 
After attempts to isolate a pure compound from the oil 
failed, an alternate synthesis was investigated. 


(169) successful preparation of phenyl- 


A reported 
alanines was the treatment of the azlactone (103c) with red 
phosphorus and hydriodte acid. After a mixture of (103c). 
phosphorus, hydriodic acid, and acetic anhydride was heated 
under reflux for three hours, the phosphorus was removed 


by filtration, and the solvent was evaporated under reduced 


pressure. Water and ether were then added to the dark, oily 
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residue. A white solid was observed to form at the inter- 
face and was collected by filtration. The infrared spectrum 


of this material displayed bands at 1765 cm” | (lactone), 


| (C=N), a sharp band at 3440 cm! , and a broad 


1 


1642 cm 
band at 3300 cm § (free and bonded OH). The molecular ion 
in the mass spectrum appeared at m/e 297. The above 
spectral data are in agreement with structure (106). Its 


elemental analysis also was consistent with (106). 


The aqueous solution remaining after the removal of (106) 
formed a blue color when it was treated with ninhydrin 
reagent, indicating the presence of an a-amino aciq (170) 
After several unsuccessful attempts to find the isoelectric 
points of the amino acid the solution was not further 
investigated. 

The original reaction was repeated with the exception 
that the reflux time was extended to five hours. When the 
solvent was removed, a dark oil remained. The pH of an 


aqueous solution of the oil was adjusted to 4-5 with ammo- 


nium hydroxide and a solid precipitated from solution. 
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It was collected and was found to give a positive ninhydrin 
reaction. The solid was dissolved in 5% hydrochloric acid 
and when this solution was evaporated a white water-soluble 
compound was obtained. The infrared spectrum of this 
material, unlike the other amino acid hydrochlorides 
prepared in this study, displayed a strong carbonyl] absorp- 
1 


tion near 1765 cm. This is diagnostic of a lactone 


carbonyl group. Also present in the spectrum were broad 


| and 3100 em! , and weak absorbances 


bands between 3500 cm. 
characteristic of a primary amine salt. The molecular ion 
in the mass spectrum of this material was located at m/e 193. 
Thus the compound was deduced to be that shown by structure 
(107). 

In the mass spectrometer the molecular ion fragmented 
initially as shown: 


C,H. -NO. see Suan pee ae 
Rees a ee 


| Nee 


m/e 148 


one Wee 138 
* 


One could postulate the mechanism to occur as shown in 
scheme 21. 

When an aqueous solution of the material was treated 
with aqueous ferric chloride, a blue color typical of 
phenols *!7!) developed. 


The nmr spectrum of this compound possessed a 
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3-proton methyl singlet, a 2-proton methylene doublet (J 70 
cps), a l-proton methine triplet, (J=10 cps), two 1-proton 
aromatic signals, and a very broad 2-proton signal which 
exchanged with deuterium oxide. 

The elemental analysis, however, did not correspond 
to this structure. The analysis did, however, correspond 
to a mono-hydrated form of compound (107). 

In view of this undesired lactone formation further 
investigations of methods of preparing (100e) were not 
undertaken. 

Since structure (107) is relatively polar, and 
because it would not be expected to be actively transported 
into the brain, it would probably not be central acting. 

A preliminary screening of (107) in a rat showed it lacked 
symptoms toharactenisitic tof DOM sintoxtcati on pr cbtirdid ; 


however, appear to possess some stimulant properties. © 


d) Possible Metabolites of 1-(2,5-Dimethoxy-4-methyl - 

The biological detoxification of both the psychoto- 
mimetic phenethylamine derivative, mescaline (2), and phenyl- 
isopropylamine (amphetamine), has been the subject of 
numerous investigations. A summary of the findings of these 
studies has been presented in the literature survey. When 
the present study was undertaken, metabolic studies on any 


of the methoxylated phenylisopropylamine psychotomimetic 
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drugs had not been reported. Therefore the preparation of 
some possible metabolites of a member of this class of 
compounds was undertaken. It was not the intention of the 
study to isolate and identify the metabolites of the drug 
from a biological system, but rather on the basis of the 
known routes of detoxification of mescaline and phenyliso- 
propylamine, to prepare possible metabolites to be pharmaco- 
logically evaluated for hallucinogenic properties. Since 
DOM is the most potent of the methoxylated phenylisopropy1l- 
amine hallucinogens, -it was rationalized that if any 
metabolite of these psychotomimetic amines was active, it 
would be a metabolite of DOM. Therefore DOM was chosen as 
the parent compound for this study. 

BA ahd ree, after investigating mescaline and its 
metabolites, concluded that mescaline is a pro-drug and the 
metabolite 2-(3,4,5-trimethoxyphenyl )ethanol was responsible 
for the psychotomimetic activity attributed to mescaline. 

In view of the known routes of detoxification of 
mescaline and amphetamine, it seemed reasonable to assume 
thet Structures 939)» aye (aay: oSayy  PLOsa ) ard: C1 08h: ) 
could be intermediates in the metabolism of DOM. Two of 
these possible metabolites were considered as possible 
psychotomimetic agents, these being 1-(2,5-dimethoxy-4- 


methylphenyl)-2-propanol (93a) because of the study by 


) 
Friedhoff et ertial? SP and N-(2,5-dimethoxy-a,4-dimethy 1 - 


phenethyl )hydroxylamine (41) because of its similarity to 
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DOM. 

Although 2,5-dimethoxy-4-methylphenylacetic acid 
(108a) would not be axpected*?/ to be an active psychoto- 
mimetic agent, it is a useful intermediate in the synthesis 
of 2,5-dimethoxy-4-methylphenylacetone (108b). The synthesis 
of 2,5-dimethoxy-4-methylphenylacetic acid was undertaken 


(172) for 


employing a procedure described by Snyder et al. 
the preparation of 3,4-dimethoxyphenylacetic acid. In this 
procedure, a solution of the azlactone of a-benzoylamino- 
2,5-dimethoxy-4-methylcinnamic acid (103c) was hydrolyzed 
in sodium hydroxide solution, then oxidized with hydrogen 
peroxide to yield a mixture of 2,5-dimethoxy-4-methylphenyl- 
acetic acid (108a) and benzoic acid. These acids were 
separated by forming the respective methyl esters, then 
cooling a concentrated solution of the mixture. Methyl 2,5- 
dimethoxy-4-methylphenylacetate crystallized from the 
solution and was collected by filtration, then washed with 
cold methanol to remove any methylbenzoate. Hydrolysis of 
methyl 2,5-dimethoxy-4-methylphenylacetate with sodium 
hydroxide afforded 2,5-dimethoxy-4-methylphenylacetic acid. 
2,5-Dimethoxy-4-methylphenylacetone was prepared by 
treating 2,5-dimethoxy-4-methylphenylacetic acid with two 
equivalents of methra lennon 2. The first attempt to 
prepare the ketone (108b) involved the slow addition of an 
ethereal solution of methyllithium to a solution of the 


phenylacetic acid (108a) in ether. A poor yield of the 
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ketone was recovered. A modification of the procedure in 
which a solution of the acid (108a) was slowly added to the 
ethereal solution of methyllithium resulted in the formation 
of high yield of 2,5-dimethoxy-4-methylphenylacetone. The 
reaction sequence is shown in Scheme 22. 

The preparation of the oximes (42) was undertaken by 
treating the phenylacetone (108b) with hydroxylamine hydro- 
chloride. An oil was isolated. When a solution of this oil 
in ether was saturated with gaseous hydrogen chloride, a 
white solid slowly crystallized from the solution. The 
infrared spectrum of this material did not display a 


|. A very strong, broad 


absorbance band was present, however, at 2500 cm! The 


carbonyl absorption band at 1710 cm. 


molecular ion in the mass spectrum of the solid was located 
at m/e 233; also present were ions at m/e 36 and m/e 38 in 
the ratio of 3 to 1, suggesting the material was a hydro- 
chloride salt. This was confirmed when a precipitate formed 
when an aqueous solution of the unknown was treated with a 
solution of silver nitrate. The ion of mass 223 corresponds 
to the formula Cy oHy N03, which agrees with the formula of 
the oxime (42). The fragmentation process of this molecule 
was unusual and will be discussed later (see page 106). The 
nmr spectrum was also consistent with structure (42). 

The preparation of the hydroxylamine (41) has been 
discussed elsewhere (see page 98). 


The synthesis of 1-(2,5-dimethoxy-4-methylpheny1)-2- 
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propanol (93a) was attempted by hydrogenating a solution of 
2,5-dimethoxy-4-methylphenylacetone in the presence of 
palladium-charcoal. The compound failed to incorporate 
hydrogen and starting material was recovered. Treatment of 
the same material (108b) with sodium borohydride yielded 
1-(2,5-dimethoxy-4-methylpheny1)-2-propanol (93a). 
N-Acety1-1-(2,5-dimethoxy-4-methylpheny1)isopropyl- 
amine (39) was prepared by acetylating DOM with acetic 
anhydride. Since this material no longer possesses a basic 
nitrogen atom, it would be expected to be a poorly active 


psychotomimetic agent. 
1 Oe a23) 
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Atnthts @stageaofethecstudy )tHolet 
published their studies on the metabolism of DOM. In 


(103) it was shown that the activity of 


another publication 
DOM was not due to a metabolite. In view of these findings 


the investigation was terminated. 


ai R= 0H; R' =0 (108a) 

Me CHA CR R= CHa; R= 0  (108b) 

te R= CHa; R' = NOH (42) 
OMe R= OH (93a) 
Me —CHSCHR R = NHOH (41) 
Bue R = NHCOCH, (39) 
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e) Examination of Some of the Side Products Formed in a 


Synthesis of 1-(2,5-Dimethoxy-4-methylphenyl )i 
pylamine (DOM 


As discussed in the literature survey, some contro- 


versy concerning the potency and duration of action of STP 
existed when this drug originally appeared ‘on the drug 
scene'. STP has since been found to contain the halluci- 
nogenic drug 1-(2,5-dimethoxy-4-methylpheny1)isopropylamine. 
Some of the first reports describing the effects of STP 
indicated that it was much more potent and longer acting 
than an equivalent dose of pure 1-(2,5-dimethoxy-4-methyl- 
phenyl )isopropylamine (DOM). Since the exact reason for 
this extended duration of action of STP has never been 
resolved, the possibility that an additional synergistic 
component was present in STP samples was investigated. 

The presence of several compounds in a ‘street drug' 
can result from the mixing of another component with the 
pure drug, or from minor products introduced during the 
synthesis of the drug. Because of the limitless number of 
possible additives, an investigation of synergistic chemical 
combinations is impossible. It is, however, possible within 
reasonable limits to investigate the nature of the minor 
products produced in a synthesis of DOM. Apparently no 
investigation seeking pharmacologically active by-products 
in the synthesis of DOM or any other psychotomimetic phene- 
thylamine has been undertaken. In view of the dramatic 


increase in the non-medical use of drugs, particularly 
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psychoactive drugs, any information concerning pharmacolo- 
gically active contaminants becomes very important. 


(14,37) claim that the 


Referenceseint the, literature 
Original synthesis of DOM was accomplished by Shulgin in 
196411174) | but neither of these latter references mentions 
a synthesis of DOM. Although DOM has been the subject of 
numerous studies, its synthesis does not appear to have been 
reported in the literature. 

Because of the previously mentioned investigations of 
Shulgin as well as the availability of numerous literature 
references to the synthesis of phenylisopropylamines (see 


page 28), it is likely that DOM was originally prepared by 


the series of reactions shown in Scheme 23. 
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Scheme 23 
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Shulgin has in fact reported the preparation of (109) 


as well as other 1-(dialkoxy-4-alkylpheny1)-2-nitropro- 
penes-] by this reaction. Although the reduction of the 
nitroolefin (109) can be easily accomplished by lithium 
aluminum hydride, it is a very expensive process. It may 
therefore be more feasible for a poorly equipped, economy 
minded "underground" laboratory to undertake the reduction 
by a cheaper, alternate route. The Tees Study concen- 
trated on identifying the minor products from the reduction 
of 1-(2,5-dimethoxy-4-methylphenyl)-2-nitropropene-1. 

A summary of the various products recovered following 
the reduction of 1l-phenyl-2-nitropropene-1 and related 
compounds employing a variety of reducing conditions has 
been presented in the literature survey. It is possible 
that similar reduction products, namely (41), (42), (108b), 
and (110), could be present following a reduction of 
1-(2,5-dimethoxy-4-methylphenyl)-2-nitropropene-1. Some of 
these possible reduction products could possess psychoto- 
mimetic properties. Compounds (41), (42), and (108b) have 
previously been considered as possible active metabolites 


of DOM. Compound (110) is not unlike DOM and is also a 


potentially active compound. 


OMe pe Bi 0 GOS 
Me CHCHNHOH Me CHyC=R R = NOH ((42) 
CH CH ; 
Rao eNHe eC 
MeO ; MeO . Pee? 


(41) 


(gor) feluiietesenats sidan tos? hee YOM 7 | 
-ovgorsta-S~( Hydatigtatis-8-yxoa ete) =— sodto 28% Fawie 
ott Yo nottovber sat dpwonsfA . .cottowey anid ed [ae 
murdsit yd bedefiqmooos yltese ad wes (gon) athe re 
yen ti .22sa0yvg avtensaxs vvev 6B 2hsr sie 
ymonos4 ebeqqtups yinroog 6 yot efditesst s¥om sd « (ots 
nottoybey add sadedysbau ot wid srodel “savowerabaut® 
-sano0d Ybude tnses1q SnT .oduoy steaved le) evs 
nottoubey ont mov? efauborqg vontn ons anit nab a0 
sit -9Haqoug07Ts Tie “Sx fynodg! ytd sm- ~h-vxodsom hh-e.3 a 


entwol lot jbavavosey afowbexg \evottsy smd +o uisamue Ais 
Me 
26a d2nofkstboos patvoubay to ys ‘ov 6 pniyoliqaa ebnuc 


botelet bas f-snsgorgoysin-S- waite T Pounorss 


sidtezaq ef 1 -youawe siussrosTl sad HT 
.(d80T) .(S®) (02) ywhemen .2t0uborq notsoubet +8 
to norsouUbSY 6 PIrtWol ToT tnozeaq od bivoo “KOt wr 

to smo2 .f-snsqoyqord TAS erate 
-Otonoyeq 2252200 bfuos vohand nofsaupe® atdtze 
svat (d80T) bis (Sh) «( f) ebnuoqmod Lest vneqong al 
eaitlodsdam svitos oldi220q es bsvebtenos need 

6 o2ls 2f bos MOG oi Pay ton. 2t (Ont) baogne? ts 


ve i 
4 


A Ouia. = 


Since one can only speculate on a possible synthetic 
route in the preparation of DOM by an "underground" labora- 
tory, it was decided that a reduction of 1-(2,5-dimethoxy-4- 
methylphenyl)-2-nitropropene-1 would be undertaken using a 
very common reducing system, namely palladium and hydrogen. 
Huiwas "idt intended to «develop reductioneconditions .to 
obtain high yields of the above products but rather only to 
see if they were present. 

The preparation of 1-(2,5-dimethoxy-4-methy1lpheny1)- 
2-nitropropene-1 was undertaken by heating a solution of 
2,9-dimethoxy-4-methylbenzaldehyde, nitroethane, and 
ammonium acetate in acetic acid. An ethanolic solution of 
the purified nitropropene was then hydrogenated at room 
temperature and pressure in the presence of palladium- 
charcoal. Initially hydrogen was incorporated rapidly, 
then the rate slowly decreased. When it appeared that 
uptake had ceased, the reaction flask was removed from the 
hydrogenation apparatus; a strong odor of ammonia was 
discerned. When moistened red litmus paper was placed above 
the reaction mixture, it turned blue. The mixture was then 
stirred at room temperature until the evolution of ammonia 
ceased, and then hydrogenated further. An additional amount 
of hydrogen was incorporated. Removal of the solvent left 
anioily material.whichswas positive<to 2,4-DNPsreagent,..The 


infrared spectrum of this material displayed a strong 
absorption band near 1/10 cm”! and a broad peak at 3300 cae 
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Solvent extraction yielded two basic compounds, i.e DOM and 
a compound displaying an OH absorption band near 3100 cm” | 
as well as peaks characteristic of a primary amine salt. 
The mass spectrum of this material had a molecular ion 
present at m/e 225 corresponding to the formula Ci 5H NO, 
which fits structure (41). Both of these products were 
obtained in relatively low yield. 

The infrared spectrum of the reaction product after 
removal of the basic components suggested the presence of 
the phenylacetone (108b) as well as the corresponding oxime 
(42). In an attempt to separate these components, an ether 
solution of the mixture was saturated with hydrogen chloride 
gas. An oil separated from solution. The solvent was 
removed and the mixture was crystallized to yield the hydro- 
chloride of the oxime of 2,5-dimethoxy-4-methylphenylacetone 
as well as 2,5-dimethoxy-4-methylphenylacetone itself. 

The hydrogenation of 1-(2,5-dimethoxy-4-methylIphenyl- 
2-nitropropene-1 was repeated, except that a small amount of 
hydrochloric acid was added to the ethanol. The evolved 
ammonia was expected to react with the acid, thereby not 
interfering with the uptake of hydrogen. Hydrogen was taken 
up rapidly, then suddenly ceased, unlike the slow ‘tailing 
off' previously observed. Removal of the catalyst and 
solvent left an oil which was positive to 2,4-DNP reagent. 
The infrared spectrum of the oil showed that the peak at 


1710 m7! was not very strong, indicating the ketone was not 
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the major product. A very broad band was present at 


] 


2550 cm, characteristic of a tertiary amine salt, and no 


absorbances were present above 3000 cm”), The oil slowly 
crystallized to yield the hydrochloride salt of the oxime 

of 2,5-dimethoxy-4-methylphenylacetone. Although the mixture 
was not completely separated it appears the oxime is the 
major reaction product. 

A study of the reaction products following the 
reduction of a crude sample of 1-(2,5-dimethoxy-4-methy1- 
pheny1)-2-nitropropene-1 was also undertaken. It appeared 
that at least one other component different from the starting 
material or 1-(2,5-dimethoxy-4-methylpheny1)-2-nitropropene-] 
was present in the crude product isolated from the reaction 
of 2,5-dimethoxy-4-methylbenzaldehyde and nitroethane. This 
was evident by the presence of a strong absorption band at 


2210. cm7! 


in the infrared spectrum of the crude reaction 
product. Although this absorption band is indicative of a 
C=N group, the structure possessing this functional group 
was not obvious. 

When a sample of this crude reaction product was 
hydrogenated as previously described, hydrogen was slowly 
absorbed for a significant time after the rapid phase of 
hydrogen incorporation ceased. A crystalline material with 
a melting point different from any material previously 


isolated was recovered from the reaction mixture. The 


infrared spectrum of this solid displayed bands character- 
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istic of a primary amine salt. Present in the nmr spectrum 
were: 2-aromatic protons, three 3-proton singlets (i.e. the 
2- and 9- OCH, groups and the 4-methyl group), a broad 
3-proton signal which exchanged with deteurium oxide, and a 
2-proton singlet. This spectral evidence fits 2,5-dimethoxy- 
4-methylbenzylamine hydrochloride (111). The molecular ion 
in the mass spectrum of the compound was located at m/e 181, 
which is the molecular weight of (111). The elemental 
analysis also corresponded to 2,5-dimethoxy-4-methylbenzyl- 
amine hydrochloride; therefore it was concluded that 
structure (111) was the correct assignment for this material. 
It thus appeared likely that 2,5-dimethoxy-4-methyl- 
benzylamine was derived from 2,5-dimethoxy-4-methy lbenzo- 
nitrile. This assumption was confirmed when a pure sample 
of 2,5-dimethoxy-4-methylbenzonitrile (112) was isolated 
from the crude sample of the nitropropene. In addition to 


infrared (2210 cm”! ) and nmr spectral data, the elemental 


analysis was consistent with this structure. 


- g 
Me CH NH3C1 Me CSN 


Me MeO 
(111) (112) 


An infrared spectrum was recorded for each of the 


starting materials used in the reaction in which the nitrile 


was found. None showed an absorption near 2210 cm” !; CMs 
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confirmed (112) was formed as a reaction product. 

Heating benzaldehydes, nitroethane, and ammonium 
acetate in acetic acid has been a preparative method for the 
Synthesis of many nitropropenes. It appears, however, that 
no other studies have been reported identifying this type of 
product (benzonitrile) from the reaction of other benzalde- 
hydes under identical conditions. 

Although the mechanism of formation of the benzo- 
nitrile is not obvious, it could be formed as suggested by 
Scheme 24. In such a mechanism free ammonia must be present 


inmeorder to form the Schiff base (113): this would then 


presumably be oxidized to the nitrile (112). 


wis MeO OH 
| a 
Me CH ~—_———  _ Me CH 
el 
MeO aah ‘ ‘NH 
AcOH + NH, MeO : 
OMe 
NH ,OAc 
Me CH=NH 
M 
| oO ee) 
OMe eT eet 
Me Cz N 
MeO CTT?) 


Scheme 24 
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When the same reaction was undertaken in the absence 
of nitroethane, the infrared spectrum of the crude reaction 
mixture failed to display C=N stretching at 2210 cm! 
Therefore it appears nitroethane plays an active role in 
uve. formation of (Itz). Its funectton may "be that of an 
oxidizing agent much like that of nitrobenzene in the Skraup 
synthesis of quinoline 6176) . 

Based on the structure-activity relationship studies 
of methoxylated phenethylamines, it is unlikely that Cin) 
would possess any psychotomimetic properties. It is, 
however, toxicologically important because of its other 
possible pharmacological effects. 


(177) studied some methoxylated 


Kudrin and Koroza 
benzylamine derivatives and found that they contracted the 
uterus of rabbits, guinea pigs, and rats. The most potent 
of the structures they investigated was found to be 
2,5-dimethoxybenzylamine. They reported that the rat uterus 
was much more sensitive to 2,5-dimethoxybenzylamine than to 
the very potent drug ergometrine. Although the pharmacology 
of 2,5-dimethoxy-4-methylbenzylamine was not undertaken in 
the present study, it seems likely that it would have the 
Same ability to stimulate uterine contractions. 

It is conceivable the highly abused drug 3,4-methyl- 
enedioxyamphetamine (MDA) could also be prepared employing 
the aforementioned reaction conditions, i.e. heating a 


solution of 3,4-methylenedioxybenzaldehyde, nitroethane, and 
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ammonium acetate in acetic acid, then reducing the reaction 
product with lithium aluminum hydride. When this conden- 
Sation reaction was undertaken, a mixture of products was 
recovered. The infrared spectrum of the mixture indicated 
that starting aldehyde and nitropropene, as well as benzo- 
nitrile, were present. In an attempt to separate the 
components the mixture was distilled under reduced pressure. 
Although 1-(3,4-methylenedioxyphenyl)-2-nitropropene-1 was 
separated from the mixture, the aldehyde and benzonitrile 
distilled together over a wide range. To determine the 
amount of benzonitrile present in the mixture, the distil- 
late containing the benzonitrile was reduced with lithium 
aluminum hydride. The resulting 3,4-methylenedioxybenzyl- 
amine was extracted from the mixture. The yield of this 
product, although low, was significant. 

A complete separation of the products of each of the 
reductions described in this study was not achieved and the 
possibility of other potentially active compounds cannot be 


discounted. 


f). Analysis of Two Samples of ‘Street STP! 


In an attempt to determine whether any of the poten- 
tially active by-products which could arise in a synthesis 
of DOM were present in illicit samples of DOM, two samples 
of 'street STP' were analyzed. Both were police-seized and 


were of different origins (these will be referred to as 


an bao bestae-29 tog vay 


Kofta et se ie Povbsy mead ebias aFI95b ni 9F6o ry: 
-fabnoo efat noni cob ryben main tw T 6 muta toe 3 
26W 2etoubo yg ito svNIKrm & nadedvabay 2.5 ngitosey st 

betsribnt sintxtm odd tO muysooge bersxtnt aft bane 

~osnac 26 [law 26 .snaqorgors Tn bas sbyitabts gattised | 
Spt 91516992 ot tqmegss op nl .Jasestg i 
-oyweeang bsoubss vsbau boli rter 26M ‘ova xm andi a 
26w T-9neqorgoysta-s ucreaddaurotbenstyadombe 2 i 
altytinosned bné sbynebis sas ow dK fia ant mort b 
aif sntmvoteb aT sens obtw s yavo  reltopos_ i: 
~firteth ols .sautxim odd nt ingeend, of tyt trosnad Teg 
mutatif Attw bsaubey 2esw sTtaiinosaed og cojatecteui | 

-fysnadyxofbonsindsom-f,£ pattinesy oT -obiybys a al 
stdt Yo blety sat ,etusxtm sad. mort b9dI513X9 co 8 

.tnsortinot2 26w .wol ouoss (6 in 

sit to hows to ztauborq sat Fo notseragae etotqmos A: 

sit bits bavetdos tom 25m ybute edt wi bediyszeb. enol 2 

6d soniss) abndogmod oy hio8 P hia heneing varlsg fe ie 


ir ane ay is 
‘ig ¥ phe” to_25lgmse owl 
-netoq an’ to NAB). A9itgedw gntninetob of rqmstts a 
efeonsnye 6 mt aie) pe ape hate cvounorasnd 
ig 


ealquse ‘owt: «Md yo 23 = Stott mi dneaeay 19 s10¥ 


renal rn . ce 


TRA Re 
u a? 


-besylans 9 ‘ 


egos) ia 191 ar 


- 104 - 


Samples A and B). They were each subjected to an extraction 


Procedure nae) 


whereby the basic and neutral components were 
separated. A mass spectrum of both basic extracts was then 
recorded and examined for the presence of ions at m/e 225, 
223, 208, 207, and 181, which correspond to the molecular 
Pons=ot Struecures (4, ec), -CTOsb)s > (TT) F and enn } 
respectively. None, however, was present. The spectrum 
contained ions which undoubtedly could be attributed to DOM 


(179) mes Sh 


and its expected fragmentation products 
addition, other extraneous ions not originating from DOM 
were present in both spectra. 

In tne mass spectrum of a basic extract of sample A 
fragments were present at m/e 193 and 192 in significant 
abundance. Accurate mass determination revealed that the 
molecular formulae of these ions were Cy gH, 5N30 and 
C1 Hy gN30 respectively. It appears that Cig 41530 fragments 
with the loss of a hydrogen atom to Ci, 4X30: which in turn 
might fragment further to the abundant ion of m/e 149. A 
survey of the literature revealed that numerous compounds 
possess formula C94 5N30; and since the compound which 
produced these ions was not isolated, the exact identity of 
this material was not determined. 

In the mass spectrum of the basic extract of sample B, 
an ion of m/e 265 was present in addition to ions originating 


from DOM. This ion was of low abundance (<2%). An accurate 


mass measurement revealed this ion had the formula C, 5H, 3N03. 
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This compound was not identified. 

In addition to the mass spectral studies, a compari- 
son of the thin layer chromatographic behavior of the basic 
and neutral extracts of A and B as well as structures (41), 
(42), (108b), and (111) was undertaken. Unfortunately, a 
Solvent system in which these compounds had different Rf 
values was not found. However, after examination of the 
thin layer plates under ultraviolet light, or after 
Spraying with 2,4-DNP reagent, it was clear that compounds 
(41), (42), (108b), and (111) were absent from samples A and 


B. These studies also confirmed that more than one basic 


component was present in both A and B. 


g) The Mass Spectra of Some Possible Metabolites of DOM 
Cable et a1, 6189) reported recently that the mass 
speictrna lof ophenylhydrazones ‘of sortho-substituted benzalde- 
hydes and acetophenones show characteristic [M-x]* ions when 
theodytho-substituenty Xf wasels Br¢ecCrynOHgnand OCH... 
These workers postulated that the five-membered ring 


structure (114) formed concurrently with the expulsion of X. 
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The formation of a large [M-Cl] has also been scared Lay 


in the mass spectra of o-chlorophenylureas, thioureas, and 
carbamates. 

The present study investigated the behavior of the 
two oximes (42) and (82) upon electron impact (see figures 
1 and 2). These were observed to undergo similar ortho- 
effects. Unlike the low abundance of the [M-31] ions formed 
in the o-methoxy derivatives studied by Cable, the [M-31] 
ions in the mass spectra of these oximes were prominent. 
Accurate mass measurements identified the [M-31] fragment 
as [M-OMe]’. Hence it seemed likely that the cyclic 
nitronium ion (115) had formed. 


(182) have observed that aromatic 


Coutts and Mukherjee 
hydroxylamines fragment by expelling an oxygen atom and a 
hydroxyl radical. The cyclic nitronium ion (115) behaved 
Similarly on electron impact, producing (116) and (117). 

The transition in which the hydroxyl radical is lost 
involves the formation of an odd-electron ion (117) from 

the even-electron ion (115). Although this is energetically 
unfavorable, a metastable ion supports this fragmentation 
pathway. 

An additional fragment ion [M-33] was present in both 
spectra. Although “it 1s not clear how these tons originate, 
it is possipie they Ganyalso form as a result of this ortho- 
effect. MeStrietures (118) amd (119), for instance, can 


accommodate the loss of 33 mass units. 
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In addition to the aforementioned fragment ions, 
numerous other ions of significant abundances were present 
in both spectra. These ions are thought to originate from 
further fragmentation of the cyclic intermediates described 
and from fracture of the side chain of the oxime. Possible 
mechanisms to explain their formation are presented in 
Scheme 25. 

To determine whether the ortho-effect was a general 
reaction and of any value in the identification of some 
methoxylated phenethylamines or their metabolites, the mass 
spectra of two possible metabolites of DOM as well as a 
related hydroxylamine were next investigated. 

The first mass spectrum examined was that of 2,5-di- 
methoxy-4-methylphenylacetone (108b) (see Figure 3). By 
analogy with (42) or (82), this compound might be expected 
to expel the ortho-methoxy group on electron impact and 
yield™ehe-cyciic oxoniumeion (131)."°This, however, did not 
occur. Instead, the molecule fragmented in a manner typical 


(183) and yielded the benzylium (125) or 


of benzyl ketones 


tropylium (126) ion as well as an ion of mass m/e 43 (132). 
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Aromatic methyl ethers commonly fragment at the methoxy 
group by expelling either a methyl radical or a formaldehyde 
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Other studies have shown that the aromatic ring in 
benzenoid compounds ejects one or more molecules of acetylene 
when it eraunente coe 

The benzylium ion (125b) fragmented with the success- 
ive expulsion of HCHO, HCHO, and CH==CH to yield) (127b), 
(128b), and (129b) respectively in the manner illustrated 


in Scheme 25. 
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The mass spectrum of N-(2,5-dimethoxy-a,4-dimethy lphen- 


ethyl)hydroxylamine, (41) (Figure 4) was next investigated. 
The expulsion of a 31 a.m.u. fragment on electron impact 
also failed to occur with this compound. Present in this 
spectrum, however, was an [M-32] ion in low abundance. 
Since this ion can originate via either of two mechanisms, 
hee. EXDUISTON Of CH,0H or ‘NHOH (see below), an accurate 
mass measurement of the m/e 193 ion was made. This identi- 
fied the fragment ion as Cy 5H, 795 (133) and confirmed that 


the m/e 193 ion resulted from the expulsion of ‘NHOH. 
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To explain the presence of abundant ions at m/e 60 
and m/e 44, these masses were also accurately measured and 
were identified as CoHENO and COHEN respectively. These 
ions are shown by structures (136) and (137) in Scheme 26. 

Formation of the ion at m/e 166 (134) from the 
molecular ion (41) can be envisaged through a McLafferty 
rearrangement (Scheme 26). This ion (134) then fragmented 
further to the stable even-electron ion (135) by expulsion 
of a methyl radical. This transition_is.supported by a 
metastable ion. 

The ion at m/e 165 (125b) or (126b) can arise by two 
mechanisms as shown in Scheme 26. This even-electron ion 
fragmented further to yield (127b), m/e 135; (128b), m/e 105; 
Gicab) m/e 179; and (130b),.m/e 77. 

The mass spectrum of the lower homolog of the previous 
example, i.e. N-(2,5-dimethoxy-4-methylphenethy] )hydroxy1- 
amine (87b) was next examined. As would be expected, it 
fragmented (Figure 5) in a manner analogous to the previous 
hydroxylamine (41). However, unlike the previous example, 
an ion of [M-16] was also present in the spectrum. This was 
thought to result from the expulsion of oxygen from the 
molecular ion. The manner in which this molecule fragmented 
is Outlined in Scneme 2/72 

It thus appears that the ortho-effect observed with 


the oximes is not a general reaction and is of no utility 


for the aforementioned purpose. 
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A survey of the literature showed that few mass 
spectral studies of phenethylamines or the corresponding 


hydroxylamines had been undertaken. Belimanebo~ 


reported 
the mass spectra of some hallucinogenic drugs including DOM 
and mescaline. On the basis of his evidence, he concluded 
that mescaline fragmented as shown by Scheme 28. He 
reported that the base peak in the mass spectrum was located 
at m/e 44. He identified this fragment ion as that shown by 
structure (138). Although the fragmentation pathway which 
yielded this ion is possible, it seems very unusual that it 


(186 ) amines undergo 


would yield the base peak. Normally 
a-cleavage as the major fragmentation pathway. Therefore, 
either of the ions at m/e 181 (139) or m/e 30 (140) would 

be expected to be the base peak. 

To confirm Bellman's finding that the ion at m/e 44 
was the base peak, a mass spectrum of mescaline hydrochloride 
was recorded and examined (Figure 6). Contrary to the 
reported evidence, the ion at m/e 44 was virtually nonexis- 
tant. The base peak was present at m/e 30. 

To supplement Bellman's interpretation of how 


mescaline fragments on electron impact, the summary is 


presented in Scheme 29. 
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a) 2-Amino-4,7-Dimethoxy-5-Methylindane and Related Compounds 


Kang's arguments ‘28) 


against the pseudo cyclic 
structures (see page 24) postulated for the psychotomimetic 
phenethylamines are convincing. The alternative possibility 
that the amino group of phenethylamines might interact with 
the receptor by adopting a special conformation such that 
the amino nitrogen atom would be equivalent to the N-6 atom 
of LSD is more convincing. The cyclopropyl derivative of 
mescaline (19) is reported to be an active psychotomimetic 


(21) In this compound the amino group is fixed and 


agent 
unable to form either of the cyclic structures (21 or 22) 
muss Otrering further support, to Kang Ss" theory.’ It @ 
structure closely related to phenethylamine with an amino 
group fixed in a position similar to the N-6 nitrogen atom 
of LSD could be synthesized, regardless of whether it was 
pharmacologically active or not, valuable information could 
be contributed to the existing structure-activity relation- 
ship knowledge of phenethylamine psychotomimetic drugs. 

Many derivatives of 2-aminotetrahydronaphthalene have 


131), In these compounds, 


been prepared as analogs of isp! 
however, the amino group is not completely rigid and can 
adopt several positions in space, thus making it unsuitable 
as a model compound. More closely associated with the 


desired model is 2-aminoindane. Not only is the five 
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membered ring relatively rigid, as shown in studies of 
molecular models, but the structure is, in fact, the cyclic 
analog of a-methylphenethylamine. Molecular models have 
Shown that the amino group is fixed out of the plane of the 
ring. Although the nitrogen atom in the cyclic structure 
isanot positioned, exactly ase the, N36 tnplbSD.y dit) asi fixed in 
game lati VelyaosSimidari posditaon. owingaddition, the structure 
would not be capable of forming A/B and A/C conformations 
reminiscent of LSD (see page 20) as described by Snyder 
and Richelson(24), 

A survey of the literature (see introduction) showed 
that many aminoindanes had been prepared and tested pharma- 
cologically though none of them were reported to possess 
psychotomimetic properties. Some of the compounds were 
psychoactive and others had properties in common with LSD; 
2-aminoindane, for example, is a potent nel hecace eee 

The compound chosen for preparation was the cyclic 
analog of 1-(2,5-dimethoxy-4-methylphenyl)isopropylamine 


(DOM), namely 2-amino-4,7-dimethoxy-5-methylindane (141). 
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Since DOM is one of the most potent of the a-methylpheny1- 
amine hallucinogens *°, it was felt that if any cyclic 
compound was to be active, this ring substitution pattern 
would be the most promising. 

The preparation of 2-amino-4,7-dimethoxy-6-methyl- 
indane by two methods was undertaken. The synthetic path- 
wayS are Summarized in Schemes 30 and 31. 

The immediate precursor of (141) employing these 
reaction schemes, i.e. 2,5-dimethoxy-4-methylcinnamic acid 
(142), was prepared employing the Doebner modification of 


Gi aay This procedure involved 


the Knoevenagel reaction 
treating 2,5-dimethoxy-4-methylbenzaldehyde and malonic acid 
in piperidine and pyridine. The product of the above 
reaction was then catalytically hydrogenated to yield 
3-(2,5-dimethoxy-4-methylphenyl)propionic acid (143). 


(134) as ad Reagent 


The use of phosphorus oxychloride 
to cyclize the saturated acid (143) to 4,7-dimethoxy-6- 
methyl-l-indanone was next investigated. The product 
recovered employing this reagent was not only crude and 
difficult to purify, but was present in low yield. Hence a 
more suitable means of preparing 4,/-dimethoxy-6-methy1-1- 
indanone was investigated. 


Koo 139) 


has reported that phenylpropionic acids are 
cyclized to l-indanones in excellent yields when treated with 
polyphosphoric acid (PPA). Following the general procedure 


outlined by Koo, 3-(2,5-dimethoxy-4-methylphenyl)propionic 
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acid was converted to the l-indanone (144) in good yield 
and the product was easily purified. 
4,7-Dimethoxy-2-isonitroso-6-methyl-1l-indanone (145) 
was recovered when a solution of 4,7-dimethoxy-6-methyl-1- 
indanone in ethanol and hydrochloric acid was treated with 


(188) | Because of the 


freshly prepared ethyl nitrite gas 
low solubility of the isonitroso compound (145) in ethanol, 
it crystallized from solution as it was formed, thereby 
providing a good yield of a relatively pure compound. 

Reduction of this isonitrosoindanone was first 
attempted by hydrogenating it as a suspension in acetic 
acid containing palladium-charcoal. Hydrogen was rapidly 
absorbed. When the incorporation of hydrogen ceased, the 
catalyst and solvent were removed, leaving a red-black oil. 
After several unsuccessful attempts to isolate a pure 
product from the oil, it was discarded. 

When a suspension of the isonitroso compound (145) in 
ethanol and hydrochloric acid was similarly hydrogenated, 
a white water-soluble solid was recovered. An aqueous 
solution of this solid, when basified, turned a dark red 
color. An ethanolic solution of the same material slowly 
turned red during a recrystallization process. This could 
be prevented by the addition of a small amount of hydrogen 
chloride gas to the solution. Because these reducing 
conditions are reported to produce 2-amino-l-indanones as 
(124,125,129) 


the major products and since these compounds 
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are known to dye objects ‘shocking pink! (189) | 


it appeared 
likely that the compound formed was 2-amino-4,7-dimethoxy- 
6-methyl-1l-indanone hydrochloride (146). 

The infrared spectrum of 2-amino-4,7-dimethoxy-6- 
methyl-l-indanone hydrochloride was consistent with its 
Seructure.”* In’ addition to absorption bands characteristic 
of the primary amine salt, a strong carbonyl stretching 
mrequency’ at? 1720 cm” | WaS present in tne spectrum. Present 
in the nmr spectrum were one lI-proton aromatic signal and 
three 3-proton methyl signals (i.e. the 4- and 7-OCH, groups 
and the 6-methyl group) as well as broad 2-proton and 
l-proton signals. Also present in the spectrum was a broad 
3-proton signal which exchanged with deuterium oxide. The 
compound, however, analyzed incorrectly for 2-amino-4,/7- 
dimethoxy-6-methyl-l-indanone hydrochloride. Because it 
was very difficult to crystallize to a snarp melting 
product, it was assumed to be impure. 

The reduction of 2-amino-1l-indanone with sodium boro- 
hydride is reported 137) to yield trans-2-amino-l-indanol. 
When 2-amino-4,/7-dimethoxy-6-methyl-l-indanone was reduced 
with this reagent, a white basic solid material which 
melted at a temperature different from that of the starting 
material was recovered. The infrared spectrum of its 
hydrochloride salt displayed an OH stretching absorption 


] ] 


band at 3350 cm 3; a carbonyl peak at 1720 cm was absent. 


The mass spectrum as well as elemental analysis data agreed 
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with the structure being 2-amino-4,7-dimethoxy-6-methyl-1- 
indanol hydrochloride (147). 

2-Amino-1l-indanols have been recovered following the 
hydrogenation of a solution of the corresponding 2-isonitro- 
so-l-indanone in ethanolic sodium hydroxide containing 


Raney nicket (111,128,130). 


2-Isonitroso-4,/-dimethoxy-6- 
methyl-l-indanone was reduced under conditions similar to 
those reported, except that palladium-charcoal was used as 
the catalyst. The product recovered from the reaction was 
identical with 2-amino-4,7-dimethoxy-6-methyl-l-indanol. 
Since 2-amino-l-indanols and 2-amino-1-tetralols 
undergo a rearrangement to form 2-indanones and tetralones 


(126,137-139) 


when treated with acids the preparation of 


4,7-dimethoxy-5-methy1-2-indanone (148) was attempted using 
these conditions. After heating a solution of 2-amino-4,/7- 
dimethoxy-6-methyl-1l-indanol hydrochloride in hydrochloric 
acid, a yellow solid separated from the solution; it was 
collected. The filtrate was heated further and more solid 
formed. This procedure was repeated until the formation of 
SOlid ceased. 

The infrared spectrum of this product was devoid of 
absorbances characteristic of primary amines but displayed 
a strong absorbance peak at 1/750 em7!, A red precipitate 
formed when a solution of the material was treated with 


2,4-DNP reagent. This data strongly suggested that the 


material was a ketone. Since the carbonyl group of 2-inda- 
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(190) ] 


nones is reported to absorb near 1750 cm, it appeared 
that the unknown possessed structure (148). The nmr 
spectrum of this material was also in agreement with the 
2-indanone structure. Present in the spectrum were three 


3-proton singlets (i.e. the 4- and 7-OCH, and the 5-methy] 


3 
group), l-proton aromatic signal, and two 2-proton methylene 
Signals. The molecular ion in its mass spectrum was present 
at m/e 206; this corresponds to the molecular weight of the 
2-indanone (148). The compound, however, analyzed indif- 
ferently for structure (148). In view of the convincing 
Spectral evidence, it would appear that the compound is 
2-indanone (148) but is not pure. 

The oxime of 4,7-dimethoxy-5-methy1l-2-indanone (149) 
was then synthesized by treating (148) with hydroxylamine. 
Although the oxime was easily prepared, its reduction to 
the 2-aminoindane (141) was not as simple as anticipated. 
When an ethanol solution of the oxime (149) was hydrogenated 
in the presence of palladium-charcoal or platinum dioxide, 
no hydrogen was incorporated and starting material was 
recovered. The same hydrogenation was repeated, except 
that the reaction time was considerably extended. When 
the solution was saturated with gaseous hydrogen bromide 
and the solvent removed, a dark brown oil was obtained. 
Attempts to isolate any pure material from the oil failed. 

Since the oxime of 2-indanone has been reduced to 


(191) 


2-aminoindane in 45% yield with lithium aluminum 
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hydride, a lithium aluminum hydride reduction of (149) was 
undertaken. Because this oxime was virtually insoluble in 
ether and tetrahydrofuran, a fine suspension of it in ether 
was added to a suspension of lithium aluminum hydride in 
the same solvent. The reaction was then heated under 
reflux for two days. The amount of basic material recovered 
from the reaction was very low. It was characterized by 
means of its infrared spectrum which showed that the material 
was a primary amine salt. Since the quantity of this 
material was small, further attempts to isolate more of the 
material by another route were undertaken. 

A more exhaustive literature survey revealed that 
oximes of 2-indanones are very difficult to reduce. Various 


(192) 


reductive methods including sodium amalgam » sodium and 


Tze, (193), platinum 


ferrous sul fatecler) zinc and 


platinum black and hydrogen 
(188) 


alcoho 
dioxide and hydrogen 


acetic Scien? Oe sodium borohydride with or without 


250s and palladium-charcoal catalyzed 


palladium-charcoal 
| (189, 


hydrogenation in ethanol containing hydrochloric acid 
119) had largely proved to be unsuccessful. 


(119) used activated palladium catalysts to 


Levin 
reduce the oxime of 2-indanone and isolated excellent yields 
of the 2-aminoindane. The catalysts they used were reported 
to be very active, sensitive, and pyrophoric. 


(189) 


Rosen and Green undertook a detailed study of 


the reduction of the oxime of 2-indanone. They were able 
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to obtain yields of 2-aminoindane as high as 93% by hydro- 
genating the oxime in acetic acid containing a 2.2 molar 
ratio of sulfuric acid and a large amount of palladium- 
charcoal. When the reduction of the oxime of 4,7-dimethoxy- 
5-methy1l-2-indanone was undertaken employing the conditions 
described by these latter workers, a product was isolated 
in approximately 50% yield. The infrared spectrum of the 
corresponding hydrochloride salt was superimposible on the 
infrared spectrum of the material isolated from the lithium 
aluminum hydride reduction of the same oxime. 

The reduction of the oxime (149) with hydrogen in 
ethanolic hydrochloric acid containing palladium-charcoal 
(these conditions were reported to be unsuccessful in 


(189) ) afforded 2-amino-4,/7- 


reducing the oxime of 2-indanone 
dimethoxy-5-methylindane in 30% yield. 

The alternative synthetic route (Scheme 31) in which 
the 2-amino-1l-indanol was reduced to the 2-aminoindane was 
next investigated. 

Since the aminoindanol (147) is a secondary benzylic 
alcohol, it was felt that it would readily form cis- and 
trans-2-amino-1-chloro-4,7-dimethoxy-6-methylindane (150) and 
possibly the enamine (151) in hydrochloric acid. Since 
these derivatives might be expected to reduce to the corres- 
ponding hydrocarbon (141) in the presence of a catalyst and 
hydrogen, a solution of the 2-amino-1l-indanol (147) in 


hydrochloric acid under these reducing conditions should 
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result in the formation of 2-amino-4,7-dimethoxy-5-methy]- 
indane. These postulated reactions are summarized in 
Scheme 31. An advantage of this procedure over a method 
employing a solvent consisting of acetic acid and sulfuric 


Berd le L21) 


is that hydrochloric acid can be removed by 
evaporation on completion of the reduction, thereby leaving 
the hydrochloride salt of the 2-aminoindane as the product. 
After experimenting with several reaction conditions, 
a suitable procedure was found. The aminoalcohol (147) was 
dissolved in a solvent consisting of equal volumes of 
hydrochloric acid and dioxane, then hydrogenated at room 
temperature and atmospheric pressure in the presence of 
palladium-charcoal. A reasonable yield of 2-amino-4,/7- 
dimethoxy-5-methylindane was recovered from the reaction. 
A second product (152) which melted at a temperature 
different from that of the starting aminoindanol (147) or 
the 2-aminoindane (141) was also isolated. The infrared 
Spectrum of this unknown compound displayed an OH stretching 


] 


band near 3150 cm 3; this differs from the starting amino- 


indanol which had an OH stretching absorption near 3350 cm), 
It, however, had an elemental analysis which corresponded to 
2-amino-4,7-dimethoxy-6-methyl-l-indanol hydrochloride. The 
molecular ion in its mass spectrum was present at m/e 233, 

thereby confirming that it was the isomeric cis-2-amino-4,/- 


dimethoxy-6-methyl-1l-indanol hydrochloride. 


Examination of the molecular model of the cis-form of 


, 
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2-amino-l-indanol showed that a 5-membered intramolecularly 
bonded ring as shown by structure (153) could be formed. 
Since such a structure is not possible in the trans-isomer, 
this could explain the absorption of the OH group in the 
infrared spectrum of the cis-isomer near 3150 cm) 

To verify that the second product was in fact the 
cis-2-amino-l-indanol (152), a stereospecific reduction of 
2-amino-4,/7-dimethoxy-6-methyl-l-indanone to the cis-2- 
amino-l-indanol was undertaken. This reduction involved 
hydrogenation of the aminoindanone (146) in the presence of 
palladium-charcoal and palladium chloride (127 +129) | The 
product isolated from the reaction was identical with what 
was deduced above to be the cis-isomer. -Therefore, when a 
solution of trans-2-amino-4,7-dimethoxy-6-methyl-l-indanol 
in hydrochloric acid was hydrogenated in the presence of 
palladium-charcoal, two reactions, reduction and isomer- 
ization, were occurring. Isomerization could also have 
occurred during the process of removal of the solvent. 
This, in fact, seemed more likely since cis-2-amino-4,/- 
dimethoxy-6-methyl-l-indanol was recovered following treat- 
ment of the corresponding trans-isomer (147) with concen- 
trated hydrochloric acid. The cis-isomer (152) increased 
in concentration with increasing solution time. The same 
solution, if heated on a water bath for short periods of 


time, yielded the cis-isomer as the major product, while a 


small amount of the 2-indanone (148) was also produced. 
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In addition to the two methods just described to 
prepare 2-amino-4,/7-dimethoxy-5-methylindane, a third 
possible route was briefly investigated and is summarized 
in Scheme 32. 


(196) in Scheme 32 was 


The carboxylation step 
unsuccessful, the failure probably being due to improper 
preparation of magnesium methyl carbonate. Absolutely dry 
carbon dioxide is necessary for the preparation, but the 
only grade available was not completely dry. Because of 
the delay in obtaining dry carbon dioxide, this scheme was 
not investigated further. 

Although the 2-amino-l-indanols (147) and (152) were 
prepared as intermediates in the synthesis of 2-amino-4,/7- 
dimethoxy-5-methylindane, their pharmacological evaluation 
might contribute to structure-activity relationship studies 
of psychotomimetic drugs. Since these aminoindanols are 
structurally similar to the neurotransmitters, adrenaline 
and noradrenaline, they may possess some adrenergic activity. 

Although these compounds were not thoroughly evalu- 
ated pharmacologically, one can theorize with reference to 
the known structure-activity relationships of hallucinogens 
what the effects of the 1-OH group might be on psychotomi- 
metic activity. 

If 2-amino-4,7-dimethoxy-5-methylindane, DOM, and 
LSD all interact with the same theoretical receptor and the 


amines of the indane (141), and DOM binds to the same site 
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as the N-6 nitrogen atom of LSD, then the availability of 
the binding electrons on the nitrogen atom becomes important. 
Only one of the two isomers of LSD has potent psychotomi- 


(28) that the 


metic properties. It has been postulated 
electrons on the N-6 nitrogen atom of the inactive isomer of 
LSD are not available to bind with the receptor. 

The binding electrons on the nitrogen atoms of 
2-amino-4,/-dimethoxy-5-methylindane and DOM should be 
equally available. However, the availability of the 
binding electrons on the nitrogen atoms of the two isomers 
of 2-amino-4,7-dimethoxy-6-methyl-1l-indanol would not be 
expected»to»be,equally- available. - In trans-=2-=amino=4 ,7- 
dimethoxy-6-methyl-1l-indanol the OH group is fixed above 
the plane of the five-membered ring and the amino group is 
held below the plane. Therefore the electrons of the amine 
should be as available as the electrons on the nitrogen atom 
of DOM. In cis-2-amino-4,7-dimethoxy-6-methyl-1-indanol 
both the OH and amino groups are fixed below the plane of 
the five-membered ring. The electrons on the nitrogen atom 
are less likely to be available to interact with the recep- 
tor because the OH group could sterically hinder the close 
binding. The binding electrons on the nitrogen atom of this 
isomer would be expected to be less available because, in 
addition, they are involved in the formation of an intra- 
molecularly bonded five-membered ring (153) described 


previousiy. therefore, if both the cis= and trans-amino- 
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alcohols (147), (152) can reach the receptor with equal 
ease, the trans-amino alcohol (147) would be expected to be 
the more active isomer. 

Structure-activity relationship studies on the 
psychotomimetic phenethylamines have shown that the activity 
of this class of compounds is maximal when there is an 


p 610)” Increasing the a-branch beyond a 


a-methyl branc 
methyl group results in a decrease in activity. Although 
this relationship has not been explained, it is possible 
that increasing the size of the a-group sterically impedes 
binding of the nitrogen atom onto the theoretical receptor. 
If DOM and 2-amino-4,7-dimethoxy-5-methylindane both attach 
toathe same receptor, then, on the basis of the’ structure- 
activity studies of the phenylisopropylamines, any substi- 
tution on the l-position of the former compound would be 
expected to result in a decrease of psychotomimetic activity. 
For this reason both the cis- and trans-aminoindanols (147) 
and (152) may be inactive. 

A preliminary pharmacological screening of 2-amino- 


4,7-dimethoxy-6-methylindane in rats revealed that it had 


CNS activity much like DOM. 


b) The Preparation and Properties Of SOmerceAmInO=4 5/— 
dimethoxy-6-methyl-l-substituted Indanes 


The synthesis of 1l-substituted-2-aminoindanes (1:50) 


(154a - 154c) was next undertaken. A pharmacological 


evaluation of these structures, as well as the cis-and 
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trans-aminoalcohols (147) and (152), would provide infor- 
mation on what effect substitution at the 1-position of 
2-aminoindanes has on activity relative to the parent 


2-aminoindane (141). 


OMe R= OMe  (154a) 
R= OEt (154b) 
NH, 
a, R= OPr (154c) 
MeO R R = AG (150 


Structures (154a - 154c) were chosen for this study because 
they were considered to be easily synthesized, and their 
pharmacological evaluation would provide some insight into 
the effects that varying the size of the group at the 
l-position of 2-aminoindanes would have on activity. 

Compound (150) is not only an interesting structure 
because it resembles 2-amino-4,/7-dimethoxy-6-methylindane, 
but it could conceivably be converted under biological 
conditions to the corresponding enamine (151) which has not 
been reported in the literature. 

The preparation of compounds (154a - 154c) was 
deemed possible by employing the route summarized in 
Scheme 33. 

If a solution of 2-amino-4,/7-dimethoxy-6-methyl-1- 
indanol in the appropriate alcohol and hydrochloric acid 


was heated, the OH group of the aminoindanol would be 
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expected to be protonated by the acid, thereby resulting in 
the expulsion of water and the formation of the 1-chloro 
derivative (150). Since the chloro group is also a good 
leaving group, it is feasible that this compound could then 
undergo a nucleophilic substitution reaction with the 
alcohol or water, thereby forming the corresponding cis- 
and trans-aminoalcohols (147) and (152) and ethers (154a - 
154c). Although water is a stronger base than the alcohol, 
its concentration is low relative to the alcohol; therefore 
a substantial amount of the ether should be formed. 

The synthesis of 2-amino-1,4,/7-trimethoxy-6-methy]- 
indane (154a) was attempted by heating a solution of trans- 
2-amino-4,7-dimethoxy-6-methyl-l-indanol in anhydrous 
methanol and hydrochloric acid. After the solution was 
heated under reflux for two hours, the solvent was removed. 
The absence of an orange precipitate when the crude residue 
was treated with 2,4-DNP reagent indicated that no 2-inda- 
nones (148) had formed under these conditions. Only 
starting material was recovered. The reaction was then 
repeated; however, the reaction time was extended to 15 
hours. In addition to cis-2-amino-4,/7-dimethoxy-6-methy1-1- 
indanol hydrochloride, a solid melting at a temperature 
near that of the former compound, was isolated from the 
reaction mixture. Mixed melting point determinations as 
well as infrared spectral comparisons revealed that the 


product was different from the starting material or its 
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cis-isomer (152). Because the OH absorption band was 
absent and a band near 1170 cm! (characteristic ‘of “an 
aliphatic ether) was present in the infrared spectrum, it 
appeared that the compound was the desired methyl ether 
(154a). It, however, had an elemental analysis different 
from the calculated values for structure (154a). In an 
attempt to identify this material, a nmr spectrum as well 
as mass spectrum were recorded and examined. 

Present in the nmr spectrum, recorded in deuterium 
Oxide, were: a 9-proton singlet, a 6-proton singlet 
(OCH. protons), a 1l-proton aromatic signal, a 1l-proton 
doublet, a 2-proton triplet, and a 1-proton multiplet. 

The molecular ion in the mass spectrum was present 
at m/e 263. This then fragmented with the loss of 15 a.m.u. 

These spectral data fit the compound shown by 
structure (154d). Not only does it have the correct 
number of protons in the nmr spectrum, it would be 
expected to readily lose a CH. radical on electron impact. 
Its elemental analysis was also consistent with structure 


(154a). 


Since acetone was used in the ‘workup’ procedure, 
it is likely that structure (154d) was formed by the route 
shown in Scheme 33a. 

The preparation of the ethyl ether derivative (154b ) 
was undertaken by heating a solution of trans-2-amino-4,/- 


dimethoxy-1-indanol hydrochloride in ethanol and hydro- 
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chloric acid. The use of acetone in the ‘workup! procedure 
was, however, avoided. The crude TE aoe 
following evaporation of the solvent was fractionally 
crystallized from ethanol and ether. Although it was 
difficult to separate pure components from the mixture, 
the cis-aminoindanol (152) and a small quantity of another 
solid whose infrared spectrum did not display an OH 
absorbance band were isolated. The molecular ion in the 
mass spectrum of this latter compound was present at 
m/e 251; this corresponds to the molecular weight of 
2-amino-4,7-dimethoxy-1l-ethoxy-6-methylindane (154b). 
Because of the small amount of product recovered, its 
elemental analysis was not determined, nor was its nmr 
spectrum recorded. Therefore it is only assumed that this 
material was the desired ethyl ether derivative (154b) 

When the trans-aminoindanol (147) was similarly 
heated under reflux in a solvent of propanol and hydro- 
chloric acid for 15 hours, only a very small amount of the 
propyl ether analog (154c) was recovered by fractional 
crystallization of the reaction product. This material 
was assigned the structure (154c) on the basis of the 
appearance of the molecular ion in the mass spectrum at 
m/e 265. 

Although the crude mixture of each reaction was not 
completely separated, it appeared that a variety of 


compounds were present; this procedure was therefore 
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considered a poor synthetic route. Modifications of the 
reaction conditions could increase the yield of the ethers, 
but such modifications were not investigated. Sufficient 
quantities of the ethyl ether analog were obtained to 
permit a preliminary screening to determine whether such 
modifications were warranted. 

This compound failed to induce effects in rats 
similar to those observed with DOM, hence further work in 
this direction was discontinued. 

Since 2-amino-1-chloro-4,7-dimethoxy-6-methylindane 
hydrochloride (150) was postulated to be an intermediate 
in the formation of compounds (141) and (152), the procedure 
used to prepare this material simply involved stirring a 
solution of the trans-2-amino-l-indanot hydrochloride in 
concentrated hydrochloric acid. The products isolated 
from the’reactions* were’ the’ cis- and trans=2-amino-1- 
indanols (147) and (152) and a small quantity of a third 
compound. This compound analyzed indifferently For 


C1,NO and unexplainable bands between 3000 and 3500 


“ie 2 
cm”! in its infrared spectrum indicated that it was impure 
or not structure (150). Nevertheless, the molecular ion 
in the mass spectrum of this material was located at 

m/e 241; a second ion was present at m/e 243. Since the 
abundance of the former ion was approximately three times 


that of the latter, the presence of a covalently bonded 


chlorine atom was indicated. This observation was 
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consistent with the product being 2-amino-1-chloro-4,/7- 
dime thoxy-6-methylindane. 

In an attempt to increase the yield of (150), the 
mixture of cis- and trans-aminoindanols (147) and (152) 
was gently heated with concentrated hydrochloric acid. 
This treatment resulted only in an increased formation of 
the cis-isomer (152). 

An alternative synthetic route of preparing the 
1-chloro analog (150) was undertaken. This involved the 
reaction of trans-2-amino-4,/-dimethoxy-6-methy1l-1-indanol 
with thionyl chloride. This method proved unsuccessful and 


further attempts to prepare this analog were not undertaken. 


c) Derivatives of Amino-4,7-dimethoxy-6-methylindanes 


Although the amino group of 2-aminoindanes is fixed 
in a position somewhat equivalent to the N-6 nitrogen atom 
of LSD, and hence could interact with the same sites on a 
hypothetical receptor as the aromatic ring and the N-6 
nitrogen atom of LSD, the degree of interaction with the 
receptor may not occur to the same extent as LSD. This is 
understandable since the N-6 nitrogem atom of LSD is 
tertiary and hence more basic than the primary amino group 
of the 2-aminoindane. Therefore the synthesis of compounds 
in which the basicity of the 2-amino group was similar to 
the tertiary amino group of LSD was undertaken. 


A synthesis of compounds of general structure (156) 
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where R and R! were alkyl groups was envisaged by employing 
the method summarized in Scheme 34. However, the bromina- 


tion petertonn tele 


was unsuccessful and no 2-bromo-1- 
indanone (155) was recovered from the black, tarry reaction 
product. 

The synthesis of a specific compound of general 
structure (156), namely 4,7-dimethoxy-2-dimethylamino- 
5-methylindane (156a) was then investigated. The prepara- 
tion of this compound involved subjecting an aqueous 
solution of 2-amino-4,7-dimethoxy-5-methylindane hydro- 
chloride and a slight excess of formaldehyde to hydrogena- 


tion in the presence of paliladium-charcoal)! 2°), 


A poor 
yield of a compound was recovered from the reaction. The 
infrared spectrum of this material displayed bands charac- 
teristic of a tertiary amine salt and the position of the 
molecular ion in its mass spectrum was consistent with 
Structuye.«(koGal) . 

The amino group of (156a) is not only tertiary and 
mence «as aiasic as the N=6 atom of. LSD, but it is-aleo free 
to rotate and therefore can adopt a conformation such that 
the two methyl groups correspond to the two substituents 
on the N-6 nitrogen atom of LSD. Since the methyl groups 
are relatively small, the nitrogen atom of (156a) could be 
as accessible to the receptor as the N-6 nitrogen atom 
One SDE 

The dimethylamino analogs (157a) and (157b) were 
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also prepared from (147) and (152) respectively by using 
the same reductive methylation procedure and were charac- 
terized by means of their elemental analyses and mass 
Spectra. The yields of both products were relatively low. 

A homolog of the 2-amino-4,7-dimethoxy-5-methyl- 
indane was also prepared so that the positional require- 
ments of the nitrogen atom of phenethylamine psychotomime- 
tic drugs might be determined. The compound was 4,7-di- 
me thoxy-5-methyl-2-(dimethylamino)methylindane hydrochloride 
(160), the synthesis of which is outlined in Scheme 35. It 
was reasoned that although this amine was not a primary 
amine like the 1- and 2-aminoindanes, its pharmacological 
evaluation could indicate whether or not further investi- 
gations into the synthesis of compounds related to (160) 
were warranted. Like LSD, compound (160) is a tertiary 
amine. 

The Mannich reaction, in which 4,7-dimethoxy-6- 
methyl-l-indanone was treated with formaldehyde and 


i) was used to prepare 


dimethylamine hydrochloride 
4,7-dimethoxy-6-methy1-2-(dimethylamino)methy1-1- 

indanone (158). The corresponding indanol (159) was then 
prepared by reducing the indanone (158) with either lithium 
aluminum hydride or sodium borohydride. The reduction 
employing the latter reagent proved to be much more success- 
ful than the same reductionswith the former reagent. Tne 


indanol (159) was then hydrogenated in a solvent of equal 
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parts of dioxane and hydrochloric acid under palladium- 
charcoal to yield (160). The products isolated were 
characterized by elemental analysis and infrared spectral 


data. 


d) The synthesis of Miscellaneous 2-Aminoindanes 


Preliminary pharmacological screening of 2-amino-4,/7- 
dimethoxy-6-methylindane hydrochloride in rats revealed that 
it had CNS activity much like DOM, and hence the preparation 
of additional 2-aminoindanes was undertaken. 

Since 2-(4-substituted-2,5-dimethoxyphenyl)isopropyl- 
amines (10e - 101) appeared to be psychoactive agents, the 
synthesis of the corresponding analogs (16la - 161f) were 
investigated. It was felt that a pharmacological compara- 
tive study of these two classes of compounds might assist in 
determining whether phenethylamines and their cyclic analogs 


share a common receptor. 
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R = H (161a) 
OMe R= Cl (161b) 
+ a R = Br CES) 
NH3C] 
R R= | (161d) 
OMe R = NH (161le) 
( ) 


An investigation of another 2-aminoindane, namely 
2-amino-5-methoxyindane (59), was also undertaken. This 
Structure is the cyclic analog of the known hallucinogen 


1-(4-methoxyphenyl)isopropylamine. 


+ = 
~NH CI 


The first attempt to prepare compounds (161b - 161f) 


required the preparation of the aminoindanone (169). It 
was reasoned that once this material was obtained, it could 
be subjected to the Sandmeyer reaction to yield the inda- 
nones (170a - 170c), These structures could then be treated 
as described for the synthesis of 2-amino-4,/7-dimethoxy-5- 
methylindane to yield the desired compounds (161b - 161f). 
These reactions are summarized in Scheme 36. 
2,5-Dimethoxycinnamic acid (162) was prepared by 


condensing 2,5-dimethoxybenzaldehyde and malonic acid. 
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The product was then catalytically hydrogenated to 3-(2,5- 

dimethoxyphenyl)propionic acid (163). 
3-(2,5-Dimethoxy-4-nitrophenyl)propionic acid (164) 

was obtained when 3-(2,5-dimethoxyphenyl)propionic acid 


was treated with nitric era 


The elemental analysis 
of the product recovered from the reaction corresponded to 
a mono-nitrated derivative of (163). Two 1-proton singlets 
appeared in the aromatic region of the nmr spectrum of this 
material. This confirmed that the substitution of the nitro 
group occurred at the 4-position of the phenyl ring. 

The preparation of 4,7-dimethoxy-6-nitro-l-indanone 
(165) was then attempted by cyclizing 3-(2,5-dimethoxy-4- 
nitrophenyl)propionic acid with polyphosphoric or sulfuric 
acid. Both of these procedures proved unsuccessful. This 
failure may have resulted from the deactivation of the 
aromatic ring by the electronegative nitro group. An 
alternative method of preparing (169) was then investigated. 

Since the acetamido group is not a ring deactivating 
group’, yand since itejis,ihe precursor to an. amine, the 
preparation of 3-(4-acetamido-2,5-dimethoxyphenyl )propionic 
acid (167) was undertaken in view of the fact that this 
compound could be converted to (169) by the series of 
reactions shown in Scheme 36. A palladium-charcoal catalyzed 
reduction of the nitro-compound (164) gave the amine (166) 


which was treated with acetic anhydride to produce the 


acetamide (167). When this acetylated amino acid was 
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subjected to the polyphosphoric acid cyclization reaction, 
only a very poor yield of the indanone (168) was recovered. 
The acid environment was sufficient to hydrolyze the amide 
before cyclization was effected. 

Hydrolysis of (167) to the amphoteric amino acid 
(166) probably also occurred when cyclization was attempted 
employing sulfuric acid. 

When 6-acetamido-4,/7-dimethoxy-1l-indanone was heated 
in hydrochloric acid, the product isolated was the desired 
amine (169). The final yield of this product, employing 
the sequence of reactions described, was very low, and hence 
this synthesis was discontinued. 

The procedure next employed to prepare the amine 
(169) was nitration of 4,7-dimethoxy-1l-indanone followed by 
reduction as shown in Scheme 37. When the cyclization of 
3-(2,5-dimethoxyphenyl)propionic acid (163) was undertaken 


Gi35)) 


as described by Koo the isolation of the indanone 


(171) was not easily accomplished. After (163) was heated 
with polyphosphoric acid for various lengths of time, the 
reaction mixture was poured in water. A dark red oil 
separated and was extracted into chloroform. Since the 
infrared spectrum of the crude product displayed a strong 


! and gave a positive test 


absorbance band near 1710 cm 
with 2,4-DNP reagent, it was apparent that some indanone 
(171) was present. In an attempt to separate this indanone 


from uncyclized acid (163), the crude mixture was dissolved 
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in chloroform, then extracted with a sodium bicarbonate 
solution. However, a very thick stable emulsion developed 
upon shaking the mixture. Even after standing for two weeks 
the emulsion had not completely cracked. Similar emulsions 
resulted when benzene was the solvent. When ether was 
employed, the emulsion which formed was found to be less 
Stable. Generally, cooling or adding brine to the emulsion 
did not hasten its separation. Substituting a 5% sodium 
carbonate solution in place of sodium bicarbonate proved 
more satisfactory because less stable emulsions developed. 
It was also generally observed that when working on a large 
scale, yields were lower and greater difficulties were 
experienced in the isolation of the indanone (171). Because 
of these isolation difficulties, an alternative procedure 
was sought. 


(132) in which 3-(2,5-dimethoxypheny1)pro- 


A procedure 
pionic acid was cyclized to (171) with phosphorus pentoxide 
was next investigated. Although this method was reported 
to give a high yield of the indanone, it was found that 
cyclization occurred only to a small extent. 

Treatment of 4,7-dimethoxy-l-indanone with nitric 
acid yielded a product with an elemental analysis consistent 
with a mono-nitrated derivative of (171). However, a poor 
yield of 6-amino-4,7-dimethoxy-1l-indanone hydrochloride 
(169) was recovered following a catalytic hydrogenation of 


the nitrated derivative. 
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An alternative method of synthesizing structures 
(161b - 161f) (Scheme 38) employed 2-amino-4,7-dimethoxy- 
indane hydrochloride (171) as starting material. 4,7-Di- 
methoxy-2-isonitroso-l-indanone (173) was prepared, then 
catalytically hydrogenated in ethanol containing hydro- 
chloric acid and in ethanol containing sodium hydroxide to 
yield (174) and (175) respectively. The infrared spectrum 
of (175) displayed qn OH absorbance band near 3350 cm”! 
and is consistent with the expected trans-aminoalcohol 
(175). 2-Amino-4,7-dimethoxyindane hydrochloride (161a) 


was recovered after (175) was catalytically hydrogenated 
in hydrochloric acid. Each of the above compounds was 
characterized by elemental analysis and infrared spectral 
data. 

An attempt to synthesize (l6le) from 2-amino-4,7- 
dimethoxyindane (161a) via the intermediates (176) and 


(177) was unsuccessful. The acetylated derivative (176) 

was prepared by treating (161a) with acetic anhydride, but 
when 2-acetamido-4,7-dimethoxyindane was reacted with 

nitric acid, the only product recovered from the reaction 
was a red tarry material. Several unsuccessful attempts 
were made to isolate a pure product from the tar. Compounds 
(161a) and (176) were characterized by their elemental 
analysis as well as infrared and mass spectral data. 


Since the reactions discussed so far in the attempted 


preparation of compounds (161b - 161f) were largely 
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unsuccessful, further attempts to prepare them by a general 
scheme were discontinued and the synthesis of a specific 
example, namely 2-amino-5-bromo-4,7-dimethoxyindane (161c), 
was investigated. 

2-Amino-4,7-dimethoxyindane (161a) was utilized in 
the preparation of (161c). By considering the directing 
properties of the ring substituents of (161la) to electro- 
philic reagents, it was felt that bromination would proceed 
with substitution at either of the two equivalent 5- or 6- 
positions to yield the desired amine (161c). This reaction 
was first attempted in a non-polar solvent to prevent 
bromination at the 5- and 6- positions from occurring. 
Following the addition of bromine in chloroform to a 
solution of 2-amino-4,/-dimethoxyindane in ethanol and 
chloroform, only starting material was recovered. Starting 
material was also recovered following the treatment of 
(161a) in ethanol with bromine in chloroform. However, 
upon adding bromine water to an ethanolic solution of 
the red color disappeared, indicating that a reaction was 
occuring) rehtter caddiing a Sir ghit iaxcess of .reagentif thie 
reaction mixture was stirred for several hours, basified, 
and then evaporated, leaving a dark red-black oil. A basic 
extraction of the oil yielded a wide melting solid which 
was purified with difficulty. 

Alternatively a solution of 2-amino-4,/-dimethoxy- 


indane hydrochloride in water was treated with bromine-water, 
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basified, then extracted with ether. The ether fraction was 
dried, then saturated with hydrogen chloride gas, yielding 

a small amount of solid material which was purified and 
characterized by its infrared and mass spectrum. The 
molecular ions in the spectrum were present at m/e 273 and 
at m/e 271, and both peaks were of similar intensity. This 
is indicative of a covalently-bonded bromine atom in the 
molecule. These masses correspond to the molecular weights 


ene 81 


Br- and Br-isotopes of 2-amino-5-bromo-4,/7- 
dimethoxyindane. Although it was not proven, it was assumed 
that bromination had occurred at the 5-position. 

Because of the low yield of product (161c) employing 
the bromination procedure, another route of preparing it 
was investigated. The route summarized by Scheme 39 
appeared to be the easiest and most promising. 

An attempt to synthesize 3-(4-bromo-2,5-dimethoxy- 
phenyl)propionic acid (178a) by brominating 3-(2,5-dimeth- 
oxyphenyl)propionic acid in chloroform was unsuccessful. 
When bromine-water was added to a solution of 3-(2,5-dimeth- 
oxyphenyl)propionic acid in ethanol, however, bromine was 
incorporated. Two products were recovered; only one was 
soluble in 5% sodium hydroxide. The elemental analysis of 
the base soluble product corresponded to a mono-brominated 
derivative of (163). Present in the nmr spectrum of this 


product were two singlets in the aromatic region; this 


showed that bromination had occurred at the 4-position to 
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yield (178a). The product insoluble in 5% sodium hydroxide 
displayed a carbonyl absorption band characteristic of an 
ester in the infrared spectrum. Although this material was 
not further characterized, it was assumed to be the ethyl 
ester (178b). After hydrolysis of this material with sodium 
hydroxide, the carboxylic acid (178a) was isolated. Since 
hydrogen bromide was produced in the reaction, it obviously 
acted as a catalyst for esterification. To avoid formation 
of the ester in subsequent reactions bromination was carried 
out successfully employing a dioxane-water solvent system. 
6-Bromo-4,7-dimethoxy-1l-indanone (170b) was then 
prepared by cyclizing 3-(4-bromo-2,5-dimethoxypheny] )pro- 
pionic acid in polyphosphoric acid. The yield of the 
indanone recovered from the reaction was low. After a 
solution of the indanone (170b) in ethanol was saturated 
with hydrogen chloride gas, it was treated with ethyl] 
nitrite. The 2-isonitroso-l-indanone which formed was then 
catalytically hydrogenated in an acid or basic ethanol 
solvent. The material isolated from the acidic solvent 
displayed bands in the infrared spectrum characteristic of 
a primary amine salt in addition to having a strong carbonyl] 
absorption near 1710 cnn. These spectral data are in 
agreement with the expected structure 2-amino-6-bromo-4,/7- 
dimethoxy-1l-indanone hydrochloride (180). The material 
recovered following the hydrogenation of (179) in the basic 


solvent was dissolved in ether and saturated with gaseous 
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hydrogen chloride. The infrared spectrum of the solid 
material which remained after evaporation of the ether 
displayed bands characteristic of a primary amine salt in 
addition to an OH absorption near 3350 cm, These spectral 
data are in agreement with the product being trans-2-amino- 
6-bromo-4,7-dimethoxy-1l-indanol hydrochloride (181) (see 
page 136). However, the elemental analyses calculated for 
these materials did not correspond to the experimentally 
obtained values. These materials were identified by means 
of mixed melting point determinations and infrared spectral 
comparisons as the corresponding debrominated compounds 
(174) and (175). Therefore the bromine atom was replaced 
by hydrogen through hydrogenolysis. 

When a solution of 3-(4-bromo-2,5-dimethoxypheny1)- 
propionic acid in ethanol was catalytically hydrogenated, 
an oil, insoluble in 5% sodium hydroxide, was recovered. 
The infrared spectrum of this compound displayed a carbonyl] 
absorption at 1/740 cm”! indicating that itewes an. ester. 
Following -hydrolysis,of, the oil,.ausolid tdentifiied.as 
3-(2,5-dimethoxyphenyl)propionic acid (163) was recovered. 
During the debromination reactions, hydrogen bromide was 
produced and. obviously acted as.a. catalyst for esterifi- 
cation. Because of the relative ease with which debromi- 
nation occurred, this synthetic route was not investigated 
further. 


The synthesis of 2-amino-5-methoxyindane was then 
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Studied. Since 2-(4-methoxyphenyl)isopropylamine is a 


known hallucinogen 42200) | 


it was felt that the cyclic 
analog (59) might possess similar properties. This cyclic 
analog has been previously prepared and found to be an 


analgesic’! | 8? 


» but no mention was made of its being a 
psychotomimetic agent. 

The synthetic route used to prepare this material 
was Similar to that described in the synthesis of 2-amino- 
4,7-dimethoxyindane (Scheme 40). 4-Methoxyphenylpropionic 
acid (183) was prepared by the method previously described, 
then cyclized to 6-methoxy-l-indanone (184). This cycli- 
zation reaction was attempted with polyphosphoric acid, but 
was unsuccessful. Treating the corresponding acid chloride 
with aluminum chloride yielded the indanone (184). Although 
this latter method is reported 22!) to produce high yields 
of the indanone, only a low yield was obtained. Other 


(122,136,202) have also reported low yields using 


workers 
this synthetic route. 

2-Isonitroso-6-methoxy-1l-indanone (185) was prepared 
by treating 6-methoxy-1l-indanone with ethyl nitrite. 
Catalytic hydrogenation of this compound (185) in ethanol 
containing sodium hydroxide yielded 2-amino-6-methoxy-1- 
indanol (186). 

2-Amino-5-methoxyindane hydrochloride (59) was 


recovered following catalytic hydrogenation of 2-amino-6- 


methoxy-1l-indanol in hydrochloric acid. 
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Pending a complete pharmacological study of these 
2-aminoindanes, no definite conclusions about their psycho- 
pharmacological properties can be drawn. They certainly 


appear to be worthy of further investigation. 


e) The Synthesis of Some 1-Aminoindanes 


Although various substituted l-aminoindanes (see 
literature survey) have been found to possess CNS activity, 
there are no reports in which l-aminoindanes have been 
described as being psychotomimetics. Since the nitrogen 
atom of l-aminoindane is fixed in a position similar to 
the amino group of the intramolecularly bonded structures 
described by Snyder et al. (see page 20), it was felt that 
Some selected examples of substituted l-aminoindanes may 
possess hallucinogenic properties. 

The compounds selected for synthesis are shown by 
structures (188a - 188d). A pharmacological evaluation and 
comparison with the corresponding 2-aminoindanes could 
provide some meaningful data on the importance of the 
position of the amino group. 

The ee used to prepare these l-aminoindanes 
involved the formation of the oxime (187a - 187d) of the 
corresponding l-indanone, which was in turn reduced to the 
desired amine (Scheme 41). 

A successful synthesis of l-amino-4,/-dimethoxy-6- 


methylindane (188a) was achieved by preparing and then 
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reducing the oxime of 4,7-dimethoxy-6-methyl-1-indane (187a) 
with hydrogen in the presence of platinum dioxide or with 
lithium aluminum hydride. Both procedures resulted in the 
recovery of good yields of l-amino-4,7-dimethoxy-6-methy1- 
indane. 

1-Amino-4,7-dimethoxyindane (188b) was similarly 
prepared by treating 4,7-dimethoxy-l-indanone with hydroxyl- 
amine hydrochloride to yield the oxime (187b), which was 
then reduced to the indane (188b). This reduction was not 
as easily accomplished as in the previous example (188a), 
When a suspension of the oxime (187b) in ether was treated 
with lithium aluminum hydride, only a low yield of the amine 
Waise necovened:y wAfter aosolutdone of the oximes im acedsdcciracid 
and ethanol was 2 aan yanicealiie: hydrogenated, the desired 
amine was again formed in low yield. When a solution of the 
Same oxime in a solvent of acetic acid, ethanol, and a small 
amount of sulfuric acid was hydrogenated in the presence of 
palladium-charcoal, an excellent yield of l-amino-4,/7- 
dimethoxyindane (188b) was recovered. 

The synthesis of l-amino-6-bromo-4,7-dimethoxyindane 
hydrochloride was next investigated. Since the 6-position 
of 2-amino-4,7-dimethoxyindane hydrochloride is the most 
activated ring position, this compound would be expected to 
incorporate bromine at this position and yield (468cy . 

The bromination of an aqueous solution of compound 


(188b) with bromine water gave the desired product in low 
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yield. After a slight excess of bromine water was added to 
the solution, it was stirred for several hours, basified, 
and then extracted with ether. The ether extract was 
Saturated with gaseous hydrogen chloride, then evaporated, 
leaving an oi] from which a small amount of a solid material 
was isolated. The molecular ion in the mass spectrum of a 
SOlid material was isolated. The molecular ion in the mass 
spectrum of this material was located at m/e 271, and an 
(M+2) peak was located at m/e 273. The relative abundance 
of the former was approximately the same as that of the 
latter; this is consistent with a monobrominated derivative 
of (188b). Because of the small amount of product recovered 
the nmr spectrum was not recorded, and it was only assumed 
that bromination had occurred at the 6-position. 

The synthesis of l-amino-6-methoxyindane (188d) was 
also attempted by the method outlined in Scheme 41. The 
oxime, (heed) was first obtained from the reaction of 
hydroxylamine and 6-methoxy-l-indanone, then reduced. The 
reduction was first attempted by catalytically hydrogenating 
a solution of the oxime (188d) in ethanol; no hydrogen was 
absorbed. When a small amount of hydrochloric acid was 
added to the solvent, hydrogen was rapidly incorporated. 

The product recovered from the reaction, although it melted 
near the reported one (203) analyzed indifferently for 
l-amino-6-methoxyindane hydrochloride. Since this compound 


could not be purified, it was not characterized further. 
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Another derivative of l-aminoindane, 4,7-dimethoxy-1- 
dimethylamino-6-methylindane (189), was also prepared. This 
material was recovered after l-amino-4,7-dimethoxy-6-methy1- 
indane was treated with formaldehyde and hydrogen in the 
presence of palladium-charcoal as described on page 1950. 

The infrared spectrum and elemental analysis of the product 


was consistent with structure (189). 
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A PRELIMINARY PHARMACOLOGICAL SCREENING 
OF SELECTED COMPOUNDS PREPARED IN THIS STUDY 


During a synthetic study such as that described 
in this thesis, it is desirable to have some guidelines 
to assist in the design of active compounds. It is an 
unprofitable task to synthesize a series of structures 
chemically related to what proves to be an inactive parent 
compound. For this reason, some of the compounds prepared 
during the course of this study were examined pharmacolo- 
gically. 

Since the compounds prepared were designed to be 
psychoactive drugs, more specifically psychotomimetics, an 
appropriate method of detecting this activity was sought. 
A search of the literature revealed that the methods 
employed to evaluate hallucinogenic drugs were complex and 
time consuming. It was not the intention of this study to 
become deeply involved in the pharmacological evaluation of 
hallucinogens; therefore it was decided that only a gross 
pharmacological comparative study would be undertaken. 
This simply involved administration of the test drug to 
rats and comparing its gross effects relative to the known 
hallucinogen, DOM. It should be emphasized that the 
inadequacies of this testing procedure were appreciated 
and that the results served only to provide guidelines for 


the synthesis of other compounds. 
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Experiments are presently in progress whereby all 
the compounds synthesized will be tested and evaluated 
relative to known hallucinogens. 

The effects of the test drugs were compared with 
those of an oral dose of DOM (10 mg/kg) in male rats 
(150-500 g). This dose of DOM reliably caused hypersali- 
vation, pupillary dilation, retraction of scrotum, loss 
of orientating reflexes, analgesia, hypomotility, and 
walking with a slinking gait. 

The following table summarizes the effects observed 
with the drugs tested. These effects were rated 0-4, where 
O means no effect observed while 4 indicates a maximal 
effect. A blank indicates that the effect was not examined. 
The degree of analgesia was determined simply by a rat's 


response to tail pinching. 
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In summary, no definite statements about the psychoto- 
mimetic activity of the compounds prepared can be made until 
they have been subjected to a thorough pharmacological 
investigation. However, the preliminary results indicate 
that several factors influence the psychotomimetic activity 
of phenethylamine derivatives. These factors are summarized 
below. 

a) Several 2,5-dimethoxy-4-substituted phenethylamines were 
found to be potent hallucinogens; this substitution pattern 
may be important for activity. 

b) Although it is thought that increasing the electron 
density on the phenyl ring of phenethylamines increases 
psychotomimetic activity, this does not appear to be 
completely correct. Derivatives substituted in the 
4-position with electron withdrawing groups such as a nitro 
group appear to be extremely active. 

c) The size of the substituent at the 4-position, rather 
Ehan its electron effects, appear to determine activity. 

d) As indicated by the potency of 2,5-dimethoxy-4-methy1- 
phenethylamines, it seems that decreasing the basicity does 
not decrease its psychotomimetic activity. In fact, this 
change may yield more active compounds. 

e) The cyclic analog of DOM, i.e. the corresponding 
2-aminoindane, appears to be hallucinogenic. This may 
indicate that the alkylamino group of the phenethylamines 


interacts with a receptor equivalent to the N-6 nitrogen 
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abom of LSD. 

f) The position that the nitrogen atoms of phenethylamines 
adopt at the receptor may correspond closely to that of the 
fixed nitrogrm atom of 2-aminoindane. Two compounds with 
fixed nitrogen atoms located at similar yet different 
positions appear to be inactive. 

g) Extending the side chain of phenethylamines beyond 
three carbons decreases psychotomimetic activity; substi- 
tuting the analogus 1-position of 2-aminoindanes also 

seems to be detrimental to activity. This would suggest 
that the side chain of phenethylamine psychotomimetic lies 
in the same plane as the benzene ring when interacting 


with the receptor. 
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Melting points were determined on a Thomas Hoover 
capillary melting point apparatus. All melting points are 
uncorrected. Infrared (i.r.) spectra were recorded on a 
Beckman IR-10 spectrophotometer as Nujol mulls unless other- 
wise specified. Nuclear magnetic resonance (n.m.r.) spectra 
were taken on a Varian A-60 Spectrometer. Tetramethylsilane 
was used as an internal standard. Mass spectra were 
recorded at the Department of Chemistry, University of 
Alberta with an A.E.1. MS-9 or MS-12 mass spectrometer at 
an ionizing potential of 70 eV using the direct probe 
technique. Elemental analyses were determined at the 
Department of Chemistry and Faculty of Pharmacy and Pharma- 
ceutical Sciences, University of Alberta. 

The following abbreviations will be used throughout 
this section: 

br = broad 

d = doublet 

m = multiplet 


S) = singlet 


s triplet 
The infrared spectra of primary amine salts usually 
display a series of weak absorption bands between 2380 and 


| as well as a broad band near 2000 cm” | (204) 


2770 cm 
The exact locations of these weak bands are not given in 


the experimental data of each amine. 
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Tre THE PREPARATION OF PHENETHYLAMINES 
AND RELATED COMPOUNDS 


a) Reactions Related to the Synthesis of 1-(2,5-Dimethoxy- 
4-Substituted phenyl)isopropylamines 


1-Chloro-2,5-dimethoxybenzene 
A solution of 1-chloro-2,5-dihydroxybenzene (11.4 g) 


in alcohol (60 ml) was slowly added to a solution of sodium 
hydroxide (8 g in 20 ml water) and dimethylsulfate (24 g). 
After the addition was complete (20 minutes), an additional 
2g of sodium hydroxide in water (20 ml) was added and the 
solution was heated under reflux for 3 hours. The mixture 
which remained following evaporation of the alcohol solvent 
was steam distilled. A clear yellow oil (9.84 g) which was 
assumed to be the title compound was isolated. This material 
has previously been reported in the literature (299) . 

han. espectrumin 103061215 em” | (C-0) 

AniadiagGalc wa for CoH Cl: ©, 46.8235.cmnh ay6.045 

Houndie Grp6S.30 seh, 16540 


Attempted preparation of 4-chloro-2,5-dimethoxybenz- 
aldehyde by formylation of I-chloro-2,5-dimethoxybenzene 


Crude 1-chloro-2,5-dimethoxybenzene (9.2 g) was 
added to a mixture of N-methylformanilide Ole7 ad.) wand 
phosphorus oxychloride (19.6 g) which had been stirred 
together for 0.5 hours, and the reaction mixture was heated 
on a steam bath for 2 hours with occasional shaking. The 


reaction was carried out in a fume hood because large 
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volumes of hydrogen chloride gas evolved. The dark red- 
black viscous product was added to ice water (800 ml) and 
allowed to stand overnight. An oil settled to the bottom 
of the container, and was efficiently extracted with chloro- 
form. The residue, after removal of the solvent, gave an 
Orange precipitate when treated with 2,4-dinitrophenyl- 
hydrazine reagent* (2,4-DNP). Steam distillation yielded 
starting material (7.8 g). 

The formylation reaction was repeated, except the 
mixture was heated under reflux employing a heating mantle. 
After one hour the mixture had changed to a black solid. 

All attempts to isolate either starting material or products 


failed. 


1-Bromo-2,5-dimethoxybenzene 


The reaction was carried out exactly as described 
for the preparation of 1l-chloro-2,5-dimethoxybenzene. 
Quantities of reagents were the same except 1-bromo-2,5- 
dihydroxybenzene (14.5 g) was used. Steam distillation of 
the reaction product yielded the title compound as a clear 


oi1 (11.9 g). This compound has been previously reported 


in the Mrersture coole 


] 


I.r. spectrum: 1030, 1215 cm (C-0) 


NS 


* A positive test to 2,4-DNP reagent indicates the presence 
of an aldehyde or ketone or compounds easily oxidized to 
aldehydes or ketones. 
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Anal. Calc. for CoHgBr: CP tS £92 OAH S CA 890 


Roundy “GF 5PS95 ACHE Ga S90 


Attempted preparation of 4-bromo-2,5-dimethoxybenz- 
aldehyde by formylation of 1-bromo-2,5-dimethoxybenzene 


1-Bromo-2,5-dimethoxybenzene (10.0 g) was treated 
exactly the same and with the same quantities of reagents 
as previously described in the attempted preparation of 
1-chloro-2,5-dimethoxybenzaldehyde. Steam distillation of 
the reaction mixture yielded 6.5 g of starting material; 
the residue remaining was weakly positive to 2,4-DNP reagent. 


Further investigation was discontinued. 


Attempted preparation of 4-chloro-2,5-dihydroxybenz- 
aldehyde by formylation of I-chloro-2,5-dihydroxybenzene 
employing the Reimer-Tiemann reaction 


1-Chloro-2,5-dihydroxybenzene (5.6 g) was dissolved 
in a solution of sodium hydroxide (10.0 g) in water (40 m1) 
and heated. Chloroform (20.0 g) was added to the mixture, 
then heated under reflux for three hours. The dark mixture 
was cooled and acidified with hydrochloric acid. A chloro- 
form extract of the mixture yielded a black tarry material 
which was only weakly positive to 2,4-DNP reagent. This 


reaction was not investigated further. 


2,5-Dimethoxyacetani lide 
2,5-Dimethoxyaniline (5.0 g) was added to 5% hydro- 


chloric acid (100 ml) followed by small portions of sodium 
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hydroxide (5%) until a slight turbidity existed. A small 
amount of 5% hydrochloric acid was then added to clear the 
solution. Acetic anhydride (50 m1) was added, and the 
reaction mixture was vigorously shaken until the evolution 
of heat ceased. Sodium acetate (25.0 g) in water (25 m1) 
was added in one portion, and the reaction mixture was 
cooled (5°) overnight. The resulting suspension was 
Mlrered.. leaving the.titde: compound. (2.4.9). sbxtraction 
of the filtrate with chloroform yielded an additional 1.6 g 
of solid. The combined solids were crystallized from 
ethanol and water, m.p. 90-91°C. Reported m.p. gyec (207) 
I.r. spectrum: 3250 (NH); 1660 cm! (c=0) 
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Attempted preparation of 4-acetamido-2,5-dimethoxybenz- 
aldehyde by formylation of 2,5-dimethoxyacetani lide 


2,5-Dimethoxyacetanilide (20.0 g) was added to a 
previously stirred (0.5 hr) mixture of phosphorus oxychloride 
(40.0 g) and N-methylformanilide (35.0 g). The reaction was 
very exothermic with the evolution of large amounts of 
hydrogen chloride. The mixture was stirred at room tempera- 
ture for two hours, then added to ice water. A small amount 
of precipitate formed and was collected by filtration. The 
filtrate was basified and a heavy precipitate formed. Mixed 
melting point determinations and i.r. spectral comparisons 


showed that the latter material was 2,5-dimethoxyaniline. 
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2,9-Dimethoxybenzyl alcohol 
A solution of 2,5-dimethoxybenzaldehyde (10.0 g) in 


methanol (50 ml) was slowly added to a stirred solution of 
sodium borohydride in water (50 ml) and methanol (50 ml), 
then stirred for two hours. Concentrated hydrochloric acid 
was added to the reaction mixture until effervescence ceased. 
The mixture was then basified with sodium bicarbonate. The 
residue which remained following evaporation of the solvent 
was suspended in water and extracted with chloroform. 
Evaporation of this latter solvent left a colorless oil 

which was not further purified but assumed to be the title 
compound. This compound has been previously prepared by 


Harfenist and vidawel? Si, 


1 


rar. “soectrum: 2400 cm “br (0H); C=0 stretching 


absorption was absent. 


2,5-Dimethoxy-4-nitrobenzyl alcohol 


To a solution of crude 2,5-dimethoxybenzyl alcohol 

(8.5 g) and sodium nitrite (0.35 g) in glacial acetic acid 
(100 ml) was added 70% nitric acid (12.6 ml) in water 
({T00Am1) 2p The ssolution Wass sitinred forsone ghounyythen 
diluted with ice water (300 ml). The resulting yellow 
suspension was filtered and the bright yellow solid (Pore lnc) 
Was crystallized from aicohol, m.p. 120-k21-C, to yield tne 
title compound. 


I.r. spectrum: 1340, 1500 (NO,); 3520 cm”! 
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2,9-Dimethoxy-4-nitrobenzaldehyde 

A solution of 2,5-dimethoxy-4-nitrobenzy1 alcohol 
(5.5 g) in dimethylsulfoxide (25 ml) was heated under, reflux 
while a steady stream of air was passed through the solution 
for 14 hours. Additional solvent was periodically added to 
the reaction flask because of evaporation of the dimethyl- 
Sulfoxide. Water was then added to the cooled mixture and 
the resulting precipitate (2.2 g) was filtered. Purification 
of this material from benzene yielded dark yellow crystals 
(1.2 g) of the title compound, m.p. 162-163°C. Reported 
163-teadc (145), 
' (c#0) 
AnalreGalel NFor@eceanOe: C,~<51T.1935 Hh, 4.305 -N, 6.63 
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I.r. spectrum: 1340, 1520 (NO,); 1690 cm 


Extraction of the filtrate with ether yielded 


Starting material. 


Attempted preparation of 4-amino-2,5-dimethoxy- 
benzaldehyde 


A solution of 2,5-dimethoxy-4-nitrobenzaldehyde 
(2.0 g) in ethanol (50 m1) was subjected to hydrogenation 
at room temperature and pressure over 10% palladium-charcoal 
(0.2 g). When the reaction ceased to incorporate hydrogen, 


the catalyst was filtered off and the ethanol was evaporated 
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to yield a dark brown semi-solid. Attempts to isolate the 

title compound were unsuccessful. The reaction was repeated; 
however, hydrochloric acid (1.0 inl) was added to the ethanol 
Solvent. A similar product was isolated. Further investi- 


gations of this reaction were not undertaken. 


1-(2,5-Dimethoxypheny1)-2-nitropropene-] 
A solution of 2,5-dimethoxybenzaldehyde (10.0 g) and 


ammonium acetate (4.0 g) in glacial acetic acid (50 m1) and 
nitroethane (6.8 g) was heated on a water bath for three 
hours, then the solvent was evaporated. The residue which 
remained was suspended in water and extracted with chloro- 
form. Evaporation of the chloroform left the title compound 
(11.2 g). It was then crystallized from ethanol, m.p. 73- 
75°C. The preparation of this compound has been reported 


but no melting point was given’? 292. 


' (cee) 


I.r. spectrum: 1300, 1500 (NO,); 1645 cm 

N.m.r. spectrum (DMSO-d, ): ZE3BN( BS} CH); 6.96 
Chem) ¢07109.(2 th). tavomdtie protons; ensyiss Fl teyecr) 

AnaleaGaver for C4711 3N0,: GHASO MRS TING SOS7} NY. 6.28 
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1-(2,5-Dimethoxyphenyl)isepropylamine hydrochloride 
1-(2,5-Dimethoxypheny1)-2-nitropropene-1 (17.0 g) 
dissolved in sodium dried ether (500 ml) was added slowly to 


a stirred suspension of lithium aluminum hydride (12.0 g) in 
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the same solvent (150 ml). When the addition was complete, 
the mixture was refluxed for 20 hours, cooled, and the 
excess lithium aluminum hydride was decomposed by the 
careful addition of water. The resulting suspension was 
filtered and the sludge was washed with ether. The combined 
ether fractions were dried with magnesium sulfate, then 
Saturated with hydrogen chloride gas. The resulting preci- 
pitate was filtered, leaving the title compound (16.3 g). 
This material was crystallized from ethanol, m.p. 114-117°C. 
Reported m.p. 117052112 ,42¢h17)) 

I.r. spectrum: 1600, 2000-2550 cm’! (N-H) 


N-Acetyl-1-(2,5-dimethoxyphenyl)isopropylamine 


Acetic anhydride (40 ml) was added to a solution of 
1-(2,5-dimethoxypheny1)isopropylamine hydrochloride (5.0 g) 
in water (150 ml). The mixture was shaken vigorously until 
the exothermic reaction ceased. Sodium acetate (25.0 g) in 
water (150 ml) was added to the reaction mixture which was 
then cooled. The resulting suspension was filtered, leaving 
the title compound (4.2 g). A constant melting point of 
104-105.5°C was obtained by crystallization from ethanol. 


l.r. spectrum: 1635 (C=0); 3310 cm | 
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N-Acetyl-1-(2,5-dimethoxy-4-nitrophenyl1)isopropylamine 


A solution of 70% nitric acid (50 ml) in water 
(400 ml) was added to a solution of N-acetyl-1-(2,5-di- 
methoxyphenyl)isopropylamine (40.0 g) and sodium nitrite 
(0.5 g) in glacial acetic acid (400 ml). The solution was 
Stirred four hours, cooled, then diluted with water (400 ml). 
The resulting suspension was filtered, leaving the title 
compound (42.0 g). A constant melting point of 166-168°C 
was obtained by crystallization from ethanol. 

Tritsipectrum: 1350; 1515 (NO. )3 1640 (C=0); 

3310 cm! (NH) 

N.m.r. spectrum (CDC1,): 1h. 16F 43 9d. 98 =F 7 cps. 
a-CH); 1488. (3s, acetyl proténsiei2.85 62.d8;JH= 7 ,é0s), 
CH.) BO on (Sus 153. 90. 60345), OCH. protons?,.465-4.0 (1m, CH); 
Sao 66 lum cNH) 36.9%.) Ss). 7.41 6.4 1<s), aromatic 
protons 


AnatiuCadc.afor C4 3H, QgNo0c: Ginb523isdimeGh4ss 


Found ¢@4165.26;0H.96.68.; 


N-Acety1-1-(4-amino-2,5-dimethoxyphenyl)isopropylamine 
hydrochloride 


A solution of N-acetyl-1-(2,5-dimethoxy-4-nitro- 
phenyl)isopropylamine (39.0 g) was hydrogenated over 10% 
palladium-charcoal (1.0 g) for three days. The theoretical 


amount of hydrogen was absorbed. The catalyst was filtered 
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off and the solvent removed. A solution of 5% sodium 
hydroxide (100 ml) was added and the suspension was then 
extracted with chloroform. The chloroform extract was 
evaporated and the solid residue was dissolved in ether. 
Addition of gaseous hydrogen chloride to this solution 
caused the precipitation of the title compound (31.5 g). 
Crystallization of this material from ethanol and ether 
resulted in a constant melting point 237-239°C. 
I.r. spectrum: 1635 (C=0); 2450-2600 (N-H) ; 


1 


2310 em « (NH) 


Anal. Calc. for C CIN,0 


13404 a 


Rounds 19 Co5594¢163 slows 240; 


N-Acety1l-1-(4-chloro-2,5-dimethoxyphenyl )isopropy lamine 
A solution of N-acety1-1-(4-amino-2,5-dimethoxy- 

phenyl)isopropylamine hydrochloride (5.0 g) in hydrochloric 
acid (30 ml), and water (30 ml) was cooled.to.0° in.an,ice 
bath. To this stirred solution was slowly added sodium 
Witwpute, () 24 4) .<in wateneklOuml)...Lhus celd Solution sot 
diazonium compound was added slowly, with shaking, to a 
previously prepared cuprous chloride solution (2.5 g cuprous 
chloride in 9 ml hydrochloric acid). The reaction mixture 
was allowed to come to room temperature, heated on a water 


bath to 70°, then cooled. The precipitate which formed was 
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the title compound (2.8 g). It was recrystallized from 
etnanol and had a mop. lof 150-152 °C. 


1:7: spectrum: - 1630 (C=0); 33710 cm”! 


(NH) 

N.m.r. spectrum (CDC1,): 1.17? (39 d570 = * cos: 
a-CH,); oo (esheracety il) procons.) 5. 486" (eed euls sy chse 
CH.) Sr G8e sit 8780) 63st OCH. protons: 422" ¢(1">m, GH); 
eo) br Ss; NHO 6.76 (1 8), 6.9 6 %1 5)4" aromatic protons 

Anal. Cale. for C134) CINO.: CH 27 e462 he Om oe: 

|) bono A Bo) 
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N-Acetyl-1-(2,5-dimethoxy-4-iodophenyl )isopropylamine 


To a solution of N-acetyl-1-(4-amino-2,5-dimethoxy- 
phenyl)isopropylamine hydrochloride (5.0 g) in hydrochloric 
acid (15 ml), cooled to 0° in an ice bath, was slowly added 
a solutton of sodtum=nitri tes 4.0’ q)"°in-water (8° mTh2* A 
solution of potassium iodide (8.0 g) in water (10 ml) was 
gradually added to the solution of the diazonium chloride. 
The reaction mixture was allowed to warm to room temperature 
until the evolution of nitrogen ceased. The aqueous portion 
of the reaction mixture was decanted from the dark brown 
viscous semi-solid which separated out of solution. This 
material was dissolved in ethanol and cooled. A crystalline 
material formed and was filtered (1.97 g). Attempts to 


isolate more solid material failed. Crystallization of the 
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solid material from ethanol yielded the title compound, 
eps HOV 1oe 7 C. 


1 


rr. Spectrum: 104580 Cs0)% 3310 cm CNH) 


Anal. Calc. for C 0 Ce TAZ) DOr Pango 


1387 g1NO3: 
Ne ose 
Found: ClMagvog: Hue 500% 


Nieerot 27 


N-Acetyl-1-(4-bromo-2,5-dimethoxyphenyl )isopropylamine 
A slight excess of bromine-water was added to 
N-acety1l-1-(2,5-dimethoxyphenyl)isopropylamine (3.0 g) in 
ethanol or dioxane (30 ml). The reaction was stirred 
several hours, then the solvent evaporated, leaving the 
title compound (2.7 g). It was crystallized from ethanol 
and a constant melting point of 153-155°C was obtained. 


I.r. spectrum: 1630 (C=0); 3310 cm! 


(NH) 

N.em.r. spectrum (CDC1,): TloerGsade. J <= Fe cps; 
a-CHz); 1.90 ( 3 s, acetyl DROLONS 5842 4) (cad a=) 1/ = GDS), 
CH); SG) CoS) ence s), OCH, DEotons:). 3.9-4.5 (lm. CH): 
Beg i. |. be cS <u NiO 2 COM SlMNCeN Ny, Olio lan, yea OM auk at G 
protons 

Mass spectrum: 317(5) [C,3Hy,° BrNO]; 315(5) 

Tite tee beens [te m/e (% rel. abund.) 
Anas, Calc. for C1 3H, .BrN0.: Gre FD N38, oo cles eo. wl 4. 
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Attempted hydrolysis of N-acetyl-1- 4-amino-2,5- 


dimethoxyphenyl isopropylamine with hydrochloric acid 


A solution of N-acety1-1-(4-amino-2,5-dimethoxy- 


phenyl )isopropylamine (5.0 g) in ethanol (100 m1) and hydro- 
chloric acid (100 m1) was heated under reflux four hours. 
Removal of the solvent yielded starting material (mixed 
melting showed no depression). The same amide (50 g) was 
heated under reflux for 15 hours in a solution of hydro- 
chloric acid (100 ml) and water (100 ml). The solvent was 
removed, and fractional crystallization yielded 0.6 g of 

a crystalline material, m.p. 248-255°C. ‘Crystallization 
from a variety of solvent systems (ethanol, ethanol-ether, 
and ethanol-acetone) failed to provide a sharp melting 
compound. 


I.r. spectrum: (C=0) was absent. 


Hydrolysis of N-acetyl-1-(2,5-dimethoxy-4-nitropheny] ) - 
isopropylamine with hydrochloric acid 


A suspension of N-acety1l-1-(2,5-dimethoxy-4-nitro- 
phenyl)isopropylamine (5.0 g) was heated at reflux tempera- 
ture in hydrochloric acid (60 ml) and water (60 m1) for two 
hours; after this period of time solution had not occurred. 
Refiuxing the mixture for to nours resulted in a considen- 
able amount of the original suspension going into solution. 
The suspension was filtered and the solvent was evaporated, 
leaving a yellow solid (1.7 g). The solid was washed with 


acetone, then crystallized from ethanol-ether yielding 
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1-(2,5-dimethoxy-4-nitrophenyl)isopropylamine hydrochloride, 
m.p. 203-204°C. 

Inr.o spectrum: ' 13403" 1520 (NO. );3 1610,72000, 2500- 
2690 (N-H) 


Anail: )}Calcse® for C1 4H, 7C1N COS4A7I 748TH 526 U1 9% 


294: 
N5"4900493 
hOUNnGs Ces 4729 82" he t0no 33 


N32 102-07 


Hydrolysis of N-acetyl-1-(4-bromo-2,5-dimethoxypheny] )- 
isopropylamine with hydrochloric acid 


Treatment of N-acety1-1-(4-bromo-2,5-dimethoxypheny1]) - 
isopropylamine (2.5 g) in hydrochloric acid (60 ml) exactly 
as described in the above reaction yielded 1-(4-bromo-2,5- 
dimethoxyphenyl)isopropylamine hydrochloride (1.7 g). The 
material was recrystallized from ethanol-ether, m.p. 195- 
jae eddeneperted maplurssargasaes) 

Ler) spectrum: 1610; 1980, 2010-2740 em7! (N-H) 

Anal. Cave. for C1 4H 7BrciNo,: (Oe Wy Segoe al neve trey ans 

N45 
Pound? BOCl 942586 FH yoo. 2: 


Ns. 4.29 


Attempted hydrolysis of N-acetyl-1-(4-bromo-2,5- 
dimethoxyphenyl)isopropylamine Wi tnhes Urruri oc lacid 
N-Acety1-1-(4-bromo-2,5-dimethoxypheny] )isopropy1- 


amine (2.5 g) was stirred at room temperature with sulfuric 
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acid (30 m1) for two hours, then diluted with ice water 
(100 m1) and extracted with chloroform. Evaporation of the 
chloroform solution baft starting material (2.3 g). 

Heating a solution of the same amide (2.5 g) in 50% 
H,S0, (50 ml) caused the reaction mixture to turn a very 


dark color. Attempts to isolate any amine failed. 


Attempted hydrolysis of N-acetyl-1-(4-bromo-2,5- 
Aimethouyphenyl edd eaaplanipe wieh SodTan Wedvanl a 
A suspension of N-acetyl-1-(4-bromo-2,5-dimethoxy- 

phenyl)isopropylamine (2.5 g) in 10% sodium hydroxide 
(100 ml) was heated under reflux for 15 hours, cooled, and 
extracted with chloroform. This chloroform extract was in 
turn extracted with 5% hydrochloric acid. Evaporation of 
the acid solvent provided a negligible amount of residue. 
The above reaction was repeated except sufficient dioxane 
was added to the refluxing suspension to achieve solution. 


These conditions again failed to hydrolyze the compound. 


Hydrolysis of N-acetyl-1-(4-bromo-2,5-dimethoxypheny] )- 
tsopropylamine with sodium hydroxide 


A solution of N-acetyl-1-(4-bromo-2,5-dimethoxy- 
phenyl)isopropylamine (1.0 g), sodium hydroxide (5.0 g) in 
water (25 ml) and ethylene glycol (50 ml) was heated under 
refiux fiors fourf hourser then) cood edeked hes reaction, mixture 
was extracted with chloroform. The solid remaining after 


the chloroform was evaporated was dissolved in 5% hydro- 
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chloric acid (50 ml), filtered, then evaporated, leaving 
1-(4-bromo-2,5-dimethoxypheny1l)isopropylamine hydrochloride 
Onze cj). mip. 197-106°C: 

Extending the reaction time to 20 hours afforded 
0.45 g of product, and after 30 hours 0.46 g of the amine 


was recovered. 


Attempted hydrolysis of N-acetyl-1-(4-amino-2,5- 
HME AOPORNeRION GE Par UIE RENE CORN EEO 
A suspension of N-acetyl-1-(4-amino-2,5-dimethoxy- 

phenyl )isopropylamine (2.5 g) was heated under reflux in 
10% sodium hydroxide. The suspension was filtered and a 
solid formed in the filtrate (0.82 g). This solid was 
dissolved in ether and gaseous hydrogen chloride was passed 
through the solution. A precipitate formed, m.p. 240-250°C. 
Mixed melting point determination with the product isolated 
from the acid hydrolysis of the same amide failed to show 
any depression in melting. AS previously experienced, it 


was also difficult to obtain a sharp melting point. 


General procedure to hydrolyze N- acety|- 1-(4-substi- 
tuted-2,5-dimethox 


The appropriate amide (1.0 g) and sodium hydroxide 
(5.0 g) in water (25 m1) and ethylene glycol (50 ml) was 
heated under reflux for 15 hours, then cooled. The mixture 
was then extracted with chloroform, washed with water, then 


evaporated. The solid material remaining was dissolved in 
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5% hydrochloric acid (15 ml), filtered, and then evaporated, 


leaving the amine hydrochloride. 


1-(2.5-Dimethoxy-4-nitrophenyl)isopropylamine 
hydrochloride 


N-Acetyl-1-(2,5-dimethoxy-4-nitrophenyl)isopropy1- 
amine (2.0 g) was treated as described by the general 
procedure to yield the title compound (0.76 g), m.p. 202- 
204°C. Mixed melting point determination with the title 


compound isolated earlier (page 195) was undepressed. 


1-(4-Amino-2,5-dimethoxyphenyl)isopropylamine 


hydrochloride 
N-Acety1-1-(4-amino-2,5-dimethoxypheny1)isopropy1- 

amine (2.0 g) was subjected to the conditions described in 
the general procedure to yield the title compound (0.89 g), 
m.pr--240-250°C> This material was difficult to crystallize 
to a sharp melting point. An alternative approach was 
therefore sought. 1-(2,5-Dimethoxy-4-nitrophenyl )isopropyl- 
amine hydrochloride (1.0 g) was dissolved in ethanol (25 m1) 
and hydrochloric acid (2.0 ml), then hydrogenated over 10% 
palladium—-charcoal (0.1 9g) until the theoretical amount of 
hydrogen was absorbed. The catalyst was removed by filtra- 
tion, and the solvent was evaporated, leaving a quantitative 
yield of 1-(4-amino-2,5-dimethoxyphenyl)isopropylamine 
dihydrochloride. Recrystallization from ethanol-ether 


afforded the pure compound, m.p. 248-250°C. 
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1 (N-H) 


prtageloNo0,: Ca OOO feigned cis 


I.r. spectrum: 1610, 2010, 2500-2610 cm. 
Anale Cake a atorsc 
N, 9.89 
Found’ © C4) 146.065 4H. 7.136% 
N, 9.63 


1-(4-Bromo-2,5-dimethoxyphenyl)isopropylamine 
hydrochloride 


N-Acety1-1-(4-bromo-2,5-dimethoxyphenyl)isopropy1- 
amine (1.5 g) was treated as described in the general proce- 
dure. The title compound was isolated (0.85 g) and crys- 
tallized from ethanol-ether, m.p. 195-196°C. A mixed 
melting point determination with the title compound isolated 


on page 195 was undepressed. 


1-(4-Chloro-2,5-dimethoxyphenyl)isopropylamine 
hydrochloride 


N-Acety1-1-(4-chloro-2,5-dimethoxyphenyl )isopropy]- 
amine (1.5 g) was treated according to the general procedure 
and yielded the title compound (0.46 g), m.p. 193-194.5°C 
(ethanol-ether). 

I.r. spectrum: 1610, 2010, 2500-2640 cm™! (N-H) 

Anal. Calc. for C1 4H,7C1,N0,: OA* 490 63; "4" 65°44; 
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1-(2,5-Dimethoxy-4-iodophenyl)isopropylamine 


hydrochloride 
| N-Acety1l-1-(2,5-dimethoxy-4-iodophenyl )isopropylamine 
(1.5 g) was hydrolyzed by the general procedure. The title 
compound was isolated (0.75 g), then crystallized from 
ethanol and ether to a constant m.p. of 198-200°C. 
I.r. spectrum: 1605, 2000, 2500-2710 cm7! (N-H) 


Anal WCAG atone ClINO, se 7G. 30% 94 4017 9. 


Mita 2 
N, 3.93 
Pound: = Gs Goto; tee a=) 5c 


Nsanot Oo 


Catalytic reduction of 1-(2,5-dimethoxypheny1)-2- 
nitropropene-| 


A solution of 1-(2,5-dimethoxypheny1)-2-nitropro- 
pene-] (7.0 g) in ethanol (150 ml) was hydrogenated at room 
temperature and pressure in the presence of palladium— 
charcoal (0.7 g). After approximately three hours the 
uptake of hydrogen ceased. The mixture was filtered and 
the solution evaporated, leaving a light yellow oil which 
was positive to 2,4-DNP reagent. A solution of the oil in 
chloroform (100 m1) was extracted with 5% hydrochloric acid. 
The oil which remained following evaporation of the chloro- 
form was distilled under reduced pressure to yield 2,5-di- 
methoxyphenylacetone (2.3 g), b.p. .07 mm 100°C. This 
compound has previously been reported in the literature (299) | 
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CH); 44.25. (6n66 OCH. protons); 6-6.6 6 (3 m, aromatic 
protons) 
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Round: 6.8674 6/4 4H ves eco 

Another fraction of the distillate (2.4 g, b.p. .13- 

-15 mm, 150-170°C) was isolated. It was dissolved in ether, 
then saturated with gaseous hydrogen chloride. The 
resulting precipitate (1.2 g) was collected and crystallized 
from acetone and ether to yield the hydrochloride salt of 
the oxime of 2,5-dimethoxyphenylacetone, m.p. 94-97°C. 


+ 
br (N-H) 


I.r. spectrum: 2560 cm 
Mass spectrum: 209 (55) [C1 4,,N03]; 178 (100) 


RG NO]; m/e (% rel. abund.) 


sitio 
Ahnabe'Calcuvmfor C17 Hyg CINO.: GHt53. 559 HVSerge; 
N, 5.68 
Found 2¥aO9rS3¢87 7OH FA6475 ; 
N, 5.98 
2 5-Dimethoxy-4-nitrophenylacetone 
To a solution of 2,5-dimethoxyphenylacetone (4.0 g) 
and sodium nitrite (0.03 g) in glacial acetic acid (25 m1), 
which had been stirred and cooled to 5°C, was slowly added 
a solution of 80% nitric acid? ¢6mml) tn water: (#5 miy?s The 
reaction mixture was stirred for two hours, then diluted 


with water (100 ml). This caused the formation of a heavy 


yellow precipitate (3.71 g). Crystallization from ethanol 
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afforded the title compound, m.p. 77-79°C. 


I.r. spectrum: 1350, 1515 (NO,)s 1730 ena. 


(C=0) 
N.m.r. spectrum (CDC1,): %.23)( 3s, CH); 20892 isis 


CH.) 3. 85s (Shs) en3u9Qo¢aus )yOCHs iprotons ye6 498061 os)s 


3 
7.45 § (1s), aromatic protons 
Anal. Calc. for C17 4 CINO.: GenS5d233 THe 52483 
i245 286 
Found SorG fo. 0006Hn15 ,42:3 


Nad. 93 


4-Amino-2,5-dimethoxyphenylacetone hydrochloride 


A solution of 2,5-dimethoxy-4-nitrophenylacetone 
(3.5 g) in ethanol (100 ml) and hydrochloric acid (5 m1) 
was hydrogenated at room temperature and normal pressure 
under 10% palladium charcoal (1.0 g) until the theoretical 
amount of hydrogen was absorbed. The catalyst was removed 
by filtration and the solvent was evaporated in vacug, 
leaving a white solid (3.1 9g). Crystallization from 
ethanol-ether afforded the title compound, m.p. 195-198°C. 
I.r. spectrum: 1711 (C=0); 1980, 2550 cm! (N-H) 
Anal. Calc. for C1 Hy 6 CINO.: GraS3e/ adie 6255; 
N, 5.70 
Found: keGon03H853 oily 96540; 
N¥o6.03 
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4-Acetamido-2,5-dimethoxyphenylacetone 


A solution of 4-amino-2,5-dimethoxyphenylacetone 
hydrochloride (3.0 g) in water (30 ml) and acetic anhydride 
(15 m1) was shaken vigorously until the evolution of heat 
ceased. Sodium acetate (10.0 g) in water (10 ml) was added 
to the reaction in one portion, then cooled. The resulting 
Suspension was filtered, leaving the title compound (1.7 g). 
Extraction of the filtrate with chloroform (100 m1), followed 
by its evaporation, yielded an additional 0.7 g of the 
acetylated product. The combined samples were crystallized 
from ethanol, m.p. 138-140°C. 

I.r. spectrum: 1670 (amide C=0); 1710 (ketone C=0); 


s350rcina! 


(NH) 
Anal. Calc. for C1 3H, NO,: CSESZTISTNN, r6eS82uen ,25058 


FOUnU.UTGRMG1. 8G HOloré7gru, 5.92 


4-Acetamido-2,5-dimethoxyphenylacetone oxime 


A solution of 4-acetamido-2,5-dimethoxyphenylacetone 
(1.5 g) and hydroxylamine hydrochloride (2.0 g) in ethanol 
(20 m1) and pyridine (1.0 ml) was heated on a water bath 
for 20 minutes. The solvent was evaporated under reduced 
pressure, leaving an oil. The i.r. Spectrum of the oil 
showed that a large portion of the ketone was present. The 
same solution was heated under reflux for two hours. The 
i.r. of the oil, after removal of the solvent, again showed 


that a considerable portion of the ketone was present. 
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When the same solution was heated under reflux for 13 hours 
(overnight) the reaction turned a very dark color; removal 

or the solvent teft’a black oil 7 The i.r. spectrum of the 

oil failed to display a carbonyl stretching frequency. 

After repeated attempts to isolate pure products 
failed, the mixture was hydrogenated at room temperature 
and 45 psi under platinum oxide (0.1 g). It failed to 
incorporate hydrogen. Further investigations of this oil 
were not undertaken. 

Another solution of 4-acetamido-2,5-dimethoxypheny1- 
acetone (2.0 g) and hydroxylamine hydrochloride (2.0 g) in 
ethanol (30 ml) and pyridine (5 ml) was heated at 75° ona 
water bath for seven hours. The solvent was removed under 
reduced pressure. Water was then added to the residue, and 
subsequently extracted with chloroform. The chloroform 
solution was evaporated and yielded a pale yellow oil. 
Mddaecion of ether*to the o1lpeaused Tt to Solidity (1.4 q):. 
Recrystallization from ethanol yielded the title compound, 
m.p. 140-144°C. 


Pr. spectrum: 1660 7(C=0); 3250 cm™! 
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1-(4-Acetamido-2,5-dimethoxyphenyl)isopropylamine 
hydrochloride 


A solution of 4-acetamido-2,5-dimethoxyphenylacetone 
oxime (1.0 g) in ethanol (50 ml) and hydrochloric acid 
(1.0 ml) was hydrogenated at room temperature and 50 psi 
pressure in the presence of platinum dioxide (0.1 g) for 
14 hours (arbitrary). The solvent was evaporated after the 
catalyst was removed by filtration and a solid remained. 
Recrystallization from ethanol and ether yielded the title 
Compound. (0.72 4). m.p. 249-250°C. 

I.r. spectrum: 1600, 2500-2700 (N-H); 1660 (C=0); 


1 


3250 cm (NH) 
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N, 9.70 
SATIS Ger REL kn Tea: 
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b) Reactions Related to the Synthesis of Some Analogs 
ae 2 edie ore wi oenlniapropyvantmes (ON) 
2,5-Dimethoxytoluene 

Dimethylsulfate (6.75 g) and sodium hydroxide 
solution (3.0 g in 10 ml water) were separately added in 
five aliquots over 30 minutes to a stirred solution of 
2,5-dihydroxytoluene (13.0 g) in methanol (50 m1). An 
additional 1.5 g of sodium hydroxide was then added and 


the mixture was heated under reflux for three hours. 
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The methanol was evaporated and the remaining aqueous 
portion was steam distilled. The title compound (12.2 g) 
separated from the distillate. The i.r. spectrum of this 
material was superimposible on that of an authentic 
commercial sample of 2,5-dimethoxytoluene (City Chemical 


Corporation). 


2,9-Dimethoxy-4-methylbenzaldehyde 
2,5-Dimethoxytoluene (15.2 g) was added to a 

previously stirred (0.5 hr) solution of N-methylformanilide 
(35.0 g) and phosphorus oxychloride (40.0 g). After the 
reaction mixture was heated on a steam bath for three hours, 
it was poured into ice water (300 ml). The oil that 
originally formed crystallized on standing. This compound 
was collected by filtration, then washed with cold water 
and cold ethanol, leaving the title compound (14.0 g). The 
material was crystallized from ethanol, m.p. 83-84°C. 
Reported m.p. g4-g50c (210) | 
ig (C20) 
N.m.r. spectrum (CDC1,): 2.2. @3 Is-, CH); B65 a om Se) 


I.r. spectrum: 1660 cm 


Boo (3 \S+)5 OCH, protons; OPO ES ne elon less aromatic 
protons 
Anal. Calc. for C1 gH 593: GF 66-759 38H 3 (6571 
Found2?°¢S 66 Y563 -H, “6.72 
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2,5-Dimethoxy-4-methyl-8-nitrostyrene 
A solution of 2,5-dimethoxy-4-methylbenzaldehyde 

(17.0 g) and nitromethane (6.0 g) in methanol (400 ml) in a 
2 litre flask fitted with a mechanical stirrer, a thermometer 
and a separatory funnel, was cooled in an ice-salt bath to 
50°. A cooled solution of sodium hydroxide (8.0 g in 200 ml 
water) was added from the separatory funnel at a rate to 
maintain the temperature of the reaction mixture at 10-15°. 
The thick precipitate that formed was diluted with methanol 
(100 m1), then stirred for 15 minutes. The addition of 
ice water (1 litre) dissolved the suspension. The mixture 
was then added to a solution of hydrochloric acid (200 m1) 
and water (300 ml) in a steady flow from a separatory funnel. 
The yellow crystalline material which separated was filtered, 
then washed with water. Crystallization of this product 
from ethanol yielded the title compound (21.0 g), m.p. 116°C. 


Reported m.p. 111-112°c'!8). 


] 


i.e. spectrum: 31350,251500 (NO); 1620 cm ~ M(G=C} 


Anal. Calc. for C1 Hi 3N0,: Nes 36026 
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2,5-Dimethoxy-4-methylphenethylamine hydrochloride 
2,5-Dimethoxy-4-methyl1-g-nitrostyrene (1.0 g) in 
sodium dried ether (50 ml) was added dropwise to a stirred 
suspension of lithium aluminum hydride (0.5 g) in the same 


solvent (50 ml). The suspension was then heated under 
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reflux for three hours. The excess lithium aluminum hydride 
was decomposed by the careful addition of water. The 
resulting heavy suspension was filtered and the sludge 
washed well with ether. The combined ether fractions were 
dried with sodium sulfate, then saturated with gaseous 
hydrogen chloride. The copious precipitate was collected 
(0.64 g) and crystallized from ethanol and ether to yield 


the titiescompound,*m:pe. 210-212°C.  Reportedim.p.?212= 


013°c¢ (18). 
+ 


Y neu) 


I.r. spectrum: 1605, 2020, 2640-2780 cm 


Reduction of 2,5-dimethoxy-4-methyl-s8-nitrostyrene 
with sodium borohydride 
A solution of 2,5-dimethoxy-4-methyl1-s-nitrostyrene 

(15.0 g) was added to a stirred solution of sodium boro- 
hydride (5.0 g) in water (25 m1) and dioxane (25 m1) at 
such a rate that decolorization occurred between additions. 
After the addition was completed, the light yellow solution 
was stirred for one hour, cooled, and hydrochloric acid 
carefully added until effervescence ceased. The solvent 
was evaporated and water (100 ml) and chloroform (100 m1) 
were added to the residue. The chloroform solution was 
collected and evaporated to give a dark brown oil which was 
dissolved in ethanol, and allowed to stand 24 hours during 
which time a brown crystalline solid formed (10.5 g). 
Stirring the crude solid in ethanol with mild heating gave 


two products. An ethanol-insoluble compound was separated 
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by filtration. The ethanolic solution was concentrated and 
allowed to crystallize, yielding 1-(2,5-dimethoxy-4-methy1- 
pheny1)-2-nitroethane (7.9 g), m.p. 67-70°C. 


re spectrum: Mls /0R M550 (NO. ) 


N.m.r. spectrum (CDC1.,): 223 CEUIGH Ate Ome UE? te; 


3)3 
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NO Cy OOOO; Hs (Orie, Ny O22 


ib bers 
ROUNGs, 16s 00 a3c5 hs COO aN orohO 
The ethanol-insoluble product (2.8 g) was crystallized 


from dioxane to yield 2,4-di(2,5-dimethoxy-4-methylpheny1)- 


1,3-dinitrobutane, m.p. 167.5-169°C. 


1 


fer. spectrum: 1370, 1550 cm” (NO,) 


Mass spectrum: 448 (27) [Cy HogN509]3 
m/e (% rel. abund.) 


N-(2,5-Dimethoxy-4-methylphenethy]l )hydroxylamine 
hydrochloride 


A solution of 1-(2,5-dimethoxy-4-methylphenyl)-2- 
nitroethane (1.5 g) in ethanol (50 ml) and water (10 m1) 
was stirred with ammonium chloride (1.5 g) and zinc powder 
(1.5 g), then heated under reflux for five minutes. The 
insoluble portion was removed by filtration and the clear 
filtrate was evaporated. A 5% sodium bicarbonate solution 
(50 ml) was added to the residue prior to thorough 
extraction with chloroform. The organic solvent was 


saturated with gaseous hydrogen chloride, and evaporated, 
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leaving a solid residue. Water was added to the residue 
and the suspension was filtered. Addition of ammonium 
hydroxide to the filtrate caused the precipitation of a 
white material which was then extracted with chloroform. 
The chloroform fraction was collected, washed well with 
water, then saturated with gaseous hydrogen chloride. 
Removal of the solvent left 0.52 g of a solid residue. 
Crystallization from ethanol-ether yielded the title 
compound, m.p. 137-138°C. 

I.r. spectrum: 1610, 2510-2750 (N-H):s 


2060s cm? 


br (0H) 
Mass spectrum: 211 (10) [C4 QH,7N0]3 
m/e (% rel. abund. ) 
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Attempted synthesis of N-(2,5-dimethoxy-a,4-dimethy1l- 
ahanethoT ihydracine 


A solution of hydrazine 95% (1.2 g) in methanol was 
added rapidly in one batch to a refluxing solution of 
2,5-dimethoxy-4-methylphenylacetone (2.0 g) in methanol 
(50 m1). The solution was heated under reflux for one hour. 
Evaporation of the solvent lett angow whose 1.r. spectrum 
failed to display a carbonyl absorption. In an attempt to 


prepare the hydrochloride salt, the oil was dissolved in 
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ether, then saturated with hydrogen chloride gas. Evapora- 
tion of the ether left another oil which did not crystallize. 
It was then dissolved in methanol (50 ml) and acetic acid 
(5 m1), and hydrogenated at room temperature and 50 psi in 
the presence of platinum dioxide (0.05 g) for three hours. 
The catalyst was removed and the solvent evaporated to yield 
an oily residue which was suspended in 5% sodium bicarbonate 
(25 ml) and extracted with chloroform. The chloroform layer 
was washed well with water, then extracted with a 5% hydro- 
chloric acid solution (15 ml). Evaporation of the latter 
solvent left a solid material (0.36 g) which had an i.r. 
spectrum superimposible on that of 1-(2,5-dimethoxy-4- 
methylphenyl)isopropylamine hydrochloride. A mixture of 
these materials did not result in a depression of the 
melting point. 

Evaporation of the chloroform extract left a red oil 
which was positive to 2,4-DNP reagent. 

ly. spectrums” 1710 cm” | (c=0) 

Mass «Spectruie | cco ule iz sO we) S60 nbd )s) 22ou Ce) ; 
710 (6) 208. (16) 1945 (1595 em/e402 rel seabund:,) 

The reaction described immediately above was repeated. 
A basic compound (0.7 g) was isolated from the reaction 
mixture. Crystallization from ethanol yielded the isopro- 


pylhydrazone of 2,5-dimethoxy-4-methy Il phenylacetone 


hydrochloride. 
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I.r. spectrum: 1660 (N=N); 2450 br, 
2610 cm7! br (N-H) 

N.m.r. spectrum (DMSO-d_): Troon arom CDS. 
a-CH,) 5 Cale oe S:. 4-CH3); Code OudunJn cite CDS) duceoe-3./ 
(25Me¢ CH.) 34 2alGus% OCH, protons); 6.85 6 (2.s, aromatic 
protons) 

Mass spectrum: 264 (6) [C,5Ho4N,05]3 193 (5) 

[C, 5H, 705]; 166-(100,).[ ¢ 10 H) 405]; m/e (% rel. abund.) 
Anal we lad Coe fOr Ci5H o5C1N,0,: C559 488ceH sw Se58 


FOUND sR wOsc 59403; H.e8.50 


Catalytic hydrogenation of the isopropylhydrazone of 
2,5-dimethoxy-4-methylphenylacetone hydrochloride 


A solution of the isopropylhydrazone of 2,5-dimethoxy- 
4-methylphenylacetone hydrochloride in ethanol was hydro- 
genated at 50 psi and room temperature in the presence of 
platinum dioxide (0.05 g) for 12 hours. Removal of the 
catalyst and solvent left a solid residue. This residue 
was recrystallized from ethanol to yield colorless crystals 
HOw ogi), aiap. oe-G5 Gy 
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+ 
I.r. Spectrum: 2550,.¢2700° cm (N-H); absence of 


N=N absorption at 1660 cm7| 
Mass spectrum: 266 (<5) [C,,H,1N,05]3 193 (<5) 


[C1 5H,50,]3 166 (<5) [Cy gHy_05]3 m/e (% rel. abund.) 
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c) Reactions Related to the Synthesis of Some Substituted 
Phenylalanines 


The azlactone of a-acetylamino-2,5-dimethoxy-4- 
nochy eT WaniGracnd: aera ware 
A mixture of 2,5-dimethoxy-4-methylbenzaldehyde 
22.0 g)% “acetytgtycine (11/0 @), sodium acetates (6.0. ¢) 
and acetic anhydride (24 ml) was heated on a water bath 
until solution was attained and then heated under reflux 
for one hour. Cooling (5°) caused the precipitation of 
a solid orange mass. The product was washed with water, 
then filtered, leaving 17.9 g of orange solid. A small 
portion of the material was crystallized from benzene, 
m.p. 128-130°C. The remainder of the crude material was 
hydrolyzed as described below. 
I.y. spectrum: 1650 (C=N); 1795 cm! (c=0) 
pienivs eC Ces. fOr C1 4H, NO: Ny C5336 
round > Ns 5.29 


a-Acetylamino-2,5-dimethoxy-4-methylcinnamic acid 


A solution of azlactone described above (15 g) in 
water (80 ml) and acetone (200 ml) was heated under reflux 
for four hours. The acetone was evaporated, leaving an 
orange solid in suspension, which was collected by filtra- 
tion. The title compound crystallized from the filtrate 
on cooling (3.2 g). The insoluble orange solid was heated 
in the same acetone-water solvent for an additional ten 


hours, yielding another 2.1 g of the title compound. 
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The title compound was crystallized from ethanol-water, 
m.p. 205-208, 
l-nvspectrum:) 1650,, 1690. (C=0)3..2500-2700;. (0H); 


3230 cm! 


(NH) 

N.m.r. spectrum (DMSO-d, ): 2+..03 >(632 5 5 CH); 22 aoeeSe 
CHa); S78 (8y.504006-( susu OCH. protons? 664 (16's), 7.26 
Gis ),.aromatic protons; 7.60 (1 s.NCH).99.17 8 (1 brs, OH 
exchanges with D0) 

Anal. Calc. for Ci gH, 7NO-: OP '6012 0730 He 6.14; 

Ne t52 50:2 
Pound:. '\C, 60). 4559 HY 6.60% 

Ne, 6°36 


The azlactone of a-acetylamino-2,5-dimethoxycinnamic 


acre 
The procedure described for the preparation of the 
2,5-dimethoxy-4-methyl analog was followed, using 2,5-di- 
methoxy-benzaldehyde (22.0 g), acetylglycine (11.0 g), and 
sodium acetate (6.0 g). The title compound (18.0 g) was 


isolated but not purified. 


a-Acetylamino-2,5-dimethoxycinnamic acid 


The crude azlactone above (15.0 g) was hydrolyzed 
by the method previously described for the hydrolysis of 
the azlactone of a-acetylamino-2,5-dimethoxy-4-methy 1 - 


cinnamic acid. A total of 9.5 g of the title material was 
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collected, and crystallized from ethanol, m.p. 208-209°C. 


LY iS heCtrum: 


3250 cm! (NH) 


Anal. Calc. 


N-Acety1-2,5-dimethoxy-4-methylphenylalanine 


144,50: 


Found: 


1655, 1695 (C=0); 2400-2600 (0H); 


A solution of 2,5-dimethoxy-4-methyl-a-acetamido- 


cinnamic acid (5.0 g) in ethanol (100 m1) was hydrogenated 


at room temperature and 50 psi in the presence of 10% 


palladium-charcoal (0.5 g) until the absorption of hydrogen 


ceased. The catalyst was removed by filtration and the 


solvent was evaporated, leaving a quantitative yield of 


the title compound. 
was attained by crystallization from ethanol. 


Lai pS DAIGErUM: 
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S30. -om, . .GNH} 


Arial ..2Ga.l Cie 


1655 (amide C=0) 
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14g NO 
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A constant melting point of 159-160°C 
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N-Acety1-2,5-dimethoxyphenylalanine 


A solution of 2,5-dimethoxyphenyl-a-acetamidocinnamic 
acid (7.0 g) was similarly hydrogenated under 10% palladium- 
charcoal (1.0 g).: The title compound was isolated in 
quantitative yield, m.p. 156-160°C. 

Pon. "spectrum: 1630 br, 1730 (C=0); 2400-2700 (0H); 
3310 cm™! (NH) 


Anal. Calc. for C NOg: CoNS8S408 HH. 6:41 


13"17 


Found: —C, ®5Sa238-3 H, 6.60; 


N-Acetyl-4-bromo-2,5-dimethoxyphenylalanine 


To a stirred solution of N-acety1-2,5-dimethoxy- 
phenylalanine (1.0 g) in ethanol, bromine-water was added 
dropwise until a slight yellow color persisted. The 
Solution was stirred for 0.5 hour, then made basic with 5% 
sodium bicarbonate. The soivent was removed and 5% hydro- 
chloric acid (50 ml) was added to the residue prior to 
extraction with chloroform. Evaporation of the latter 
solvent left a red oil which did not crystallize from 
ethanol. A solution of the oil in 5% sodium bicarbonate 
was made acidic with hydrochloric acid and yielded a solid 
(0.62 g). Recrystallization of the solid from ethanol gave 


the title compound, m.p. 178-180°C. 
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Lana spectrumay. 1650 (amide.c=0); 6h730. (acid G30); 
3310 cm! (NH) 
Nem.r. Spectrum (DMSO-d, ): 1. 79° (Ses, CH); 2 sows 5 


G2. this CH, ); 3.78 (6 Sy) OCH.) protons) .s 94. 452408. (1s CH) 


3 
moss Cl Ss), 7218 Gls) aromatic protons: Se2 6 (lds 
J = 8 cps, NH) 


AnahkesrGale. «fon BRNO » 76 94.5,. YO: oH 14 6.6; 


1376 Ebr NO. 
N, 4.05 
Found: wGs 45.04% oh, 24.4733 


N, 3.81 


2,5-Dimethoxy-4-methylphenylalanine hydrochloride 

A suspension of N-acety1-2,5-dimethoxy-4-methy 1- 
phenylalanine (4.0 g) in hydrochloric acid (60 m1) was 
heated under reflux for four hours. The solvent was 
evaporated under reduced pressure, leaving a light yellow 
solid. After drying, the material was suspended in acetone, 
then filtered, leaving the insoluble title compound (2.8 g). 
This material was crystallized from ethanol, m.p. 241-242°C. 

I.r. spectrum: 1580, 1950, 2410-2670 (N-H) 3 
1745 cm™! (c=0) 

N.m.r. spectrum (DMSO-d, ): A. 18 al€3 4Sis CH); Sale 
(52e icsted pF 00 4G) 5 CH); 3. OA wd uledeeMsaeGH and OCH. protons); 
6.84 (Ts )s ZeOiclbleSe, aomat ba spyotoms ya8.e66 6 964% bys’, 
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Anal. Calc econarc CUNO C 2 6 2024628 iH 16 A2Aa: 


ty zo INO; 
N #5 S10 
POUNd-) (Cs S240" Hise O55: 


N, 4.86 


2,5-Dimethoxyphenylalanine hydrochloride 
N-Acety1-2,5-dimethoxyphenylalanine (2.0 g) was 
hydrolyzed in the same manner as described immediately 
above. The title compound (1.52 g) was isolated and 
recrystallized from ethanol-ether as a colorless solid, 
m.p. 225°C. Although this material has been reported, a 


melting point was not given 83) | 


] 


+ 
I.r. spectrum: 1585, 2420-2680 (N-H); 1750 cm (C=0) 


Anal. Calc. for C1 Hy 6 CINO,: Ca 50. 46. @ HO 1 OS 


Pound: °Cs50 lies He 6.79: 


4-Bromo-2,5-dimethoxyphenylalanine hydrochloride 
N-Acety1-4-bromo-2,5-dimethoxyphenylalanine (0.59) 
was also hydrolyzed with hydrochloric acid as previously 
described on page 217, yielding 0.41 g of the title compound. 
It was crystallized from ethanol-acetone, m.p. 252-253°C. 
I.r. spectrum: 1590, 2420-2680 (N-H); HSS cm”! (C=0) 
Anal.) Cattc.. for C1 Hy 5BrCiNo,: C 8S 8% TORCH ,\ 4 44; 


N, 4.11 


OF a 
282.9 .H -OP.82- 
aa.) hn 


sb ive Gigiesbuals 
2sw (p 0.8) sainststyaon 


Yistetbsant badpiaesb 26 vein amse ont ‘nt besyro 
oy on 


23¥ 
ae 


bos hosefoet esw (pe Seat) bruoqmos elstt oT 
ebifoe rentialioa 5 OS yante~fongdts mort See 
6 , bstyogs1 nssd 2sn [stvasom eras dpwons 1A a 
: (£8) wovitp gon 2ew tuto t 

“ma O8NT (RAW) O898-OSRS (eBat- diet tdoleal I a 


#t a Woeeioe 8 ke a 108 2163 sik 0 
ee | | “2 5a: Dal 


(od) | 


TOS i0 eH), ear Oe wa bauer iad ie cael ¥ 
VEE OTH Os 2s iat) Ps are a 

. . | me ee “ite 

“hale | handed (tee 


sbinaliboviud: 6a sala ynotie kb ag 

(oé, 0) est ca er vei ail 

vfevorveng 2h Dios. io ne aby 

-brvognoo slits sig, 16. ort; 0 

.9°€a8-Ses th sigtosstfonnils 
(o=a) '"mo dent % cacy eae 
7 08 OM OBE OMT ang. 

; irs a 


POUNTG t MPO S 359). 07 34H OEE 2: 
Newel st 


Attempted preparation of 2,0-dihydroxy-4-methylpheny1- 
alanine hydrochloride 


A solution of 2,5-dimethoxy-4-methyl phenylalanine 
hydrochloride (2.0 g) in 50% hydriodic acid (10 m1) was 
heated under reflux for two hours. Evaporation of the 
Solvent left a red oily residue. The oil was dissolved in 
acetone and, on cooling, a yellow solid (0.2 g) formed. 
Crystallization of this material from ethanol-ether proved 
unsuccessful. A large excess of ether did not facilitate 
crystallization after standing several weeks. The solvent 
was then evaporated, leaving a dark brown oil. Addition of 
water to the residue resulted in the formation of an 
insoluble suspension. This material was removed by filtra- 
tion and the aqueous solution was evaporated, leaving a 
brown-red oil. Further attempts to crystallize the oil 
from ethanol-ether were again unsuccessful, as were attempts 
to find the isoelectric point of the amino acid by slowly 


altering the pH of an aqueous solution of the oil. 


The azlactone of a-benzoylamino-2,5-dimethoxy-4- 
methylcinnamic acid 


A mixture of 2,5-dimethoxy-4-methylbenzaldehyde 
C1520" G7) !nippuric acid 415.080), acetic anniydriue= (co. 0"), 


and anhydrous sodium acetate (7.0 g) was heated on a hot 
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plate with constant stirring. When complete liquifaction 
occurred, the solution was heated on a steam bath for two 
hours, then ethanol (100 ml) was added. The heavy precipi- 
tate which formed on cooling was collected (23.6 g), then 
washed with water. A small amount of the material was 
crystallized from benzene, m.p. 208-210.5°C. 


] 


lars spectrums. 1645 (C5N): A785ecm7. (C=0) 


Anak. Calico forme NOU ae NB ss 


19784 
Found: N, 4922 


Cleavage of the azlactone of oa-benzoylamino-2,5-di- 
methoxy-4-methylcinnamic acid with red phosphorus and 
hydriodic acid . 

To the crude azlactone prepared above (21.0 g) and 
red phosphorus (18.0 g) in acetic anhydride (60 m1) was 
added 50% hydriodic acid (60 ml) over one hour. The red 
reaction mixture was heated under reflux for three hours, 
cooled, and then filtered. The solvent was removed under 
reduced pressure, leaving a semi-solid residue. Water 
(100 m1) was added to the residue and the resulting 
suspension was extracted several times with ether. The 
ether extracts were discarded. An interfacial solid was 
collected by filtration. Although the filtrate was positive 
to ninhydrin reagent, attempts to find the isoelectric 
point by slowly altering the pH of the cooled solution with 
ammonium hydroxide and hydrochloric acid were unsuccessful. 


The interfacial material (3.1 g), m.p. 262-264°C (from 
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ethanol) was the azlactone of a-benzoylamino-8-(2,5-di- 
hydroxy-4-methylphenylpropionic acid. 

[evs Spectrum: P'U642> (CaNy2'T765°(6=0)*% 3300*br: 
3440 cm! (0H) 

Mass spectrum: 297 (8) [Cj 7H, ,5N0,];3 
m/e (% rel. abund.) 


Anal. Calc. for C NO): Cee OIo O07 He oO oe: 


17" 15 
Near] 
hoWmds 1" GEST. “A. Ss i: 
N, 4.48 
The reaction described immediately above was repeated 
with 13.0 g of azlactone except the reaction mixture was 
heated under reflux for five hours. After filtering and 
extracting with ether, the aqueous solution was evaporated 
under reduced pressure, leaving a brown oil. This oil was 
dissolved in water, then filtered. Dilute ammonium 
hydroxide was slowly added until the solution attained a 
pH of 4-5. This caused the precipitation of a solid (3.2 g), 
m.p. 250-300°C (decomp.). A solution of this material 
turned blue when treated with ninhydrin reagent. A solution 
of the solid in 10% hydrochloric acid was evaporated to 
dryness. Crystallization of the resulting oily residue 
from ethanol and ether yielded the lactone of 2,5-dihydroxy- 
4-methylphenylalanine hydrochloride, m.p. 255-257°C. 
I.r. spectrum: 1765 (C=0); 2450-2650 (N-H); 


1 


3120 br, 3300 cm (0h) 
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N.m.r. spectrum MSO Gee cecilia VSR omy aon) wes ec ueptcr.dl, 
TOS epis®, CH,); ASS Relics) dt =, LOCC 0S: IG )i'gaOt0o, el Sh) 4 


Gras 1S), ‘aromatieuprotonss 7.41002 6 .(ohec Dr. Ss. NH, 
and/or OH, exchanges with D,0). 

Mass spectrum: 193 (11) [Cj Hy {N03]5 165 (80) 
[CgH,,NO,]; 148 (18) [CgH, NOI; 138.22) [C gH, 05]; 
m/e (% rel. abund.) 

Accurate mass determinations: 193.0732, Crt, N03 
Bequires’ 19300739; 165.0786tm ¢ Hy NO, requires 165.0790; 


9 


148.0758, CoH, (NO requires 148.0762 


Anal. Cale. for Crotty. 


Anal. Calc. for Cighis 


d) Reactions Related to the Synthesis of Some Possible 
Metabolites of 1-(2,5-Dimethoxy-4-methyl phenyl )iso- 
propylamine) (DOM) 
Methyl 2,5-dimethoxy-4-methylphenylacetate 


A solution of the azlactone of a-benzoylamino-2,5- 
dimethoxy-4-methylcinnamic acid (15.0 g) in 10% sodium 
hydroxide (100 m1) was heated under reflux for 12 hours. 
After this period of time, an additional 10 ml of 40% 
sodium hydroxide was added to the reaction mixture which 


was then cooled in an ice-salt mixture. With stirring, 
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30% hydrogen peroxide (10 ml) diluted with water (10 m1) 
was added at such a rate as to maintain the temperature 
below 15°. After standing for 12 hours at room temperature 
the solution was acidified by the careful addition of 
concentrated hydrochloric ici (50 m1). The solution was 
extracted with benzene (200 ml), then dried over magnesium 
Sulfate. The benzene was evaporated, leaving a solid 
(20.5 g) which was dissolved in methanol (100 m1) and 
sulfuric acid (2 ml), then heated under reflux for five 
hours. The methanol was evaporated to give an oil which 
solidified on cooling (9.2 g). Crystallization from 
ethanol gave the title compound, m.p. 66-67°C. 

Peracspectrum:: 1730 cm7! (C=0) 

N.m.r. spectrum (CDC1,): Zoe (Sasa 4-CH.,); 
Smo0=3.77 (11 ms CHo, CH, and OCH, peGtons )s16e72 Ceucess 
aromatic protons) 

0) 
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2,5-Dimethoxy-4-methyliphenylacetic acid 
A suspension of methyl 2,5-dimethoxy-4-methy1pheny1- 


acetate (8.0 g) in 10% sodium hydroxide (50 ml) was heated 
under reflux for one hour, cooled, and acidified with 
hydrochloric acid. The resulting precipitate (7.6 g) was 
collected,washed with cold water, then crystallized from 


ethanol to yield the title compound, m.p. 128-129.3°C. 
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I.r. spectrum: 1700 br (C=0); 2500-2700 cm”! 


(OH) 
N.m.r. spectrum (CDCI,): a Ge Haak ge CH); SOUL Gorse 
CHa); 373-6 Se OCH. protons); 6.7 (2s, aromatic protons) 


1028 6° (1s, exchanges with D0, OH) 
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Anal. Calc. for C34 Hy 4%: Choe Of oie Ota 
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2,5-Dimethoxy-4-methylphenylacetone 
A solution of 2.1M methyllithium (Alfa Inorganic, 


Inc.) (40 ml) was slowly added to 2,5-dimethoxy-4-methy1- 
phenylacetic acid (6.3 g) in sodium dried ether (300 m1). 
When the addition was completed, a saturated solution of 
ammonium chloride (150 m1) was carefully added to the 
reaction mixture. The ether layer was separated and the 
aqueous layer extracted with ether (150 ml). The ether 
solutions were combined, washed with water, and then dried 
Over magnesium sulfate. Evaporation of the solvent left 
a brown oil] which was positive to 2,4-DNP reagent. The 
oil solidified, yielding 3.1 g of the title compound, 
mp. 56258°C (from ethanol). Reported m.p. 49-51°C% 101), 


' (c=0) 


lor. spectrum: 51 )Oeche 

N.m.r. spectrum (CDCI,): Zul or onoee acecy | pro vonsy) 
CEE SIN OAS: 5 4-CH,); 3.050 (2 Sa CHo) Set OOo OCH. 
DYOTONS 0.00) (li Sit. Oeics, t lSe aromatic. procons 

Mass spectrum: 208 (41) [C1 5H, 60243 165 (100) 


[C, GH, 395] m/e (% releerapund.) 
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Anal. Calc. for Ci oH, 603: 


Pound: | 1 C69. 5S salen 10517 


Ce OO Ne lee alo 


The above reaction was repeated with 15.0 g of the 
phenylacetic acid in 400 ml of sodium dried ether and 80 ml 
of the methyllithium solution. Only 2 g of the product was 
isolated from the ether. Acidification of the aqueous 
portion yielded the starting acid (9.6 g). 

The reaction was modified so that the acid (9.0 g) 
in ether (300 ml) was added to the solution of methyl- 
lithium (60 ml). The mixture was heated under reflux for 
one hour, then added to an ice-water solution saturated 
with ammonium chloride (200 ml). The organic layer was 
collected and the aqueous portion was extracted with ether 
(200 ml). Evaporation of the combined ether portions 
yielded the ketone (4.7 g). Acidification of the aqueous 


layer caused the precipitation of starting material (2.1 g). 


2,5-Dimethoxy-4-methyiphenylacetone oxime 
A solution of 2,5-dimethoxy-4-methylphenylacetone 


(1.0 g), hydroxylamine hydrochloride (1.0 g) in ethanol 

(10 m1) and pyridine (5 ml) was heated under reflux for 

one hour, then evaporated. The residue was suspended in 

5% hydrochloric acid (25 ml) and extracted with chloroform. 


Evaporation of this extract yielded a light yellow oil 
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I.r. spectrum: 1660 (C=0) was absent; 
3300 cm’! br (0H) 

A solution of this oil in ether (50 ml) was saturated 
with gaseous hydrogen chloride. A crystalline solid slowly 
formed. Successive crops of crystals of the hydrochloride 
salt of the title compound (0.64 g) were collected, 

m.p. 114-117°C. 

I.r. spectrum: | «2500 cm! (N-H) 

Mass spectrum: 223 (100) [C1 5H, 7N03]3 192 (98) 
[C17 Hy gN0o]3 1467625, [C,H ,N0]; 17.5630.) [C, 4H, 3N0]; 
m/e (% rel. abund.) 

Accurate mass determinations: 223.1199, Ci oH, N02 
requires 223.1208; 192.1025, C171 NO, requires 192.1020; 
G46 1,075; C1 7H NO requires 176.1067; 175.0997, C5714 3N0 
requires 175.0993 

N.m.r. spectrum (CDC1,): 2.04 903 3s'3 CH.) Cnn 3) Ss 
4-CH.); 3.66-3.95 (8 m, CH. and OCH, PMobors hs 6443, Glass), 
ous .(h s.) 4 avomatic protomsi: o03i.08rHtG2cbin 5}, NHOH) 

Anal ¢Gahe 9 for CioH, gCINO2: Carana4S se Hirc6:59:8; 

Nee 5.439 
pounds. Ge Se.4 78: hh 76.913 
Non Og 


1-(2,5-Dimethoxy-4-methylphenyl })-2-propanol 
A solution of 2,5-dimethoxy-4-methylphenylacetone 


(2.0 g) in ethanol (100 m1) was hydrogenated for 24 hours 
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at normal temperature and pressure under platinum oxide 
(0.05 g) or 10% palladium-charcoal (0.1 9), but the compound 
Failed to abs ORD any hydrogen. A quantitative yield of 
Starting material was recovered. 

A solution of 2,5-dimethoxy-4-methylphenylacetone 
(2.0 g) in methanol (30 m1) was slowly added to a stirred 
solution of sodium borohydride (2.0 g) in methanol (200 m1) 
and water (100 ml). After one hour, hydrochloric acid was 
carefully added to the reaction mixture until effervescence 
Stopped. The solvent was removed under reduced pressure. 
The residue which remained was suspended in water (100 m1) 
and extracted with chloroform (200 m1). When this latter 
Solvent was evaporated, the title compound remained (1.2 g). 
It was crystallized from ethanol, m.p. 80.5-81.5°C. 

I.r. spectrum: 3100-3500 cm! (0H) 

N.m.r. spectrum (DMSO-d_); We04( 34d 3) = 6 “cps. 


a-CH Pale. (oes 4-CH); 2.65 [1 m (overlaps with DMSO) 


3)3 
Cuns s.6-4.27- (8 mM; CH. and OCH. DVOCONS a 4c leper «Sy 
exchanges with DAO; OHlti6=/ 26 (2 Ss-aromatic protons) 
Anal. Calc. for C154, 202: COG a4 TheeosoS 


Found. Ge 6S46022 2h, CG. %3 


N-Acety1-1-(2,5-dimethoxy-4-methylphenyl)isopropylamine 


A solution of 1-(2,5-dimethoxy-4-methyl phenyl )iso- 
propylamine hydrochloride (DOM) (1.0 g) in water (10 m1) 


and acetic anhydride (10 ml) was shaken vigorously until 
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the evolution of heat subsided. Sodium acetate (10.0 g) 
in water (10 ml) was added to the reaction mixture in one 
portion; the solution was then cooled. A precipitate of 
the’ title compound (0.61 g) was collected by filtration. 
Crystallization from ethanol afforded a constant melting 


point of 144-145°C. Reported m.p. 144-145°c (101) | 


] 


Ie. spectrum: » 46500) (cG=0); 3310°> cm (NH) 


e) Examination of Some of the Side Products in a Synthesis 

1-(2,5-Dimethoxy-4-methy Ipheny1)-2-nitropropene- 1 

A solution of 2,5-dimethoxy-4-methylbenzaldehyde 

(15.0 g) and ammonium acetate (6.3 g) in acetic acid (75 m1) 
and nitroethane (9.9 g) was heated on a water bath or 
heated under gentle reflux for three hours. The dark red 
solution was evaporated, leaving a red oil. This residue 
was suspended in water (100 ml) and extracted with chloro- 
form. Evaporation of this solvent left an oil which 
turned to a yellow solid. The solid (14.4 g) was crystal- 
lized from ethanol to yield the title compound, m.p. 85-87°C. 
Reported m.p. 85 .Gue7 upc! aa, 


I.r. spectrum: 1320, 1500 (NO,); 1645 cm” 


(C=C) 
Nem.r. spectrum (CDC1,): Asa (3 7S3 4-CH,);3 
ZNO OES: 2S°< a-CH);3 3.4080, aldeShe onse mises) s OCH, protons; 
6.70, .(2s,. .anomatic.protonss); S43 Sthb rs 9 GH) 
Anal. CalLos ton Ci oH NO): Cig 960-475 pithy eb: 537 
Found: 1267 .61:.043 H, 6.36 
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Catalytic hydrogenation of 1-(2,5-dimethoxy-4-methyl- 
SAREE TSO Te PME aT eRe ge 
A solution of 1-(2,5-dimethoxy-4-methylpheny1)-2- 
nitropropene-1 (7.5 g) in ethanol (300 ml) was hydrogenated 
at room temperature and pressure in the presence of 
palladium-charcoal (1.0 g). When the reaction flask was 
removed from the hydrogenation apparatus, the pungent odor 
of ammonia was evident. Moistened red litmus paper when 
neld above the reaction flask,.turned blue. The solution 
was stirred for three hours, then hydrogenated further. 
Hydrogen was incorporated slowly. After the uptake of 
hydrogen ceased, the catalyst was removed and the solvent 
evaporated. An oil which was positive to 2,4-DNP reagent 
remained. 
bar, -SPecrrum: pat 550501550 (NO,)s 1710), (C=0))e 


3300 emi! 


br (On) 

The oil was then dissolved in chloroform and 
extracted with 5% hydrochloric acid. The aqueous solution 
was basified with sodium hydroxide and extracted with 
chloroform. This extract was then saturated with gaseous 
hydrogen chloride. The solvent was evaporated and the 
residue was fractionally crystallized from ethanol and 
ether. Two compounds were isolated. The first was found, 
by i.r. spectral comparisons and mixed melting point 
determinations, to be DOM. The other product (0.8 g) was 
found to be N-(2,5-dimethoxy-a-4-dimethy1phenethyl)hydroxy1- 
amine hydrochloride, mp. 12l-213°C. 
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+ 
I.r. spectrum: 2480-2750 (N-H) 
Mass spectrum: 225 (9) [C1 5H, gN0.]; 193 (5) 
[C) 54,505]; 166 (100) [C1 5H, 405]: 60 (45) [CoH_NOJ]; 44 (18) 
[CHEN]; m/e (% rel. abund. ) 


Accurate mass measurements: 193.1230, C 0 


Te 17°? 
requires 193.1229; 166.0991, Crh 40 requires 166.0994; 
60.0458, CoH, 6 NO requires 60.0449; 44.0498, CoHEN requires 
44.0500 


Anat. Catcs” forec CINO.: Ce oe UO so Mig eh: s 
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Pound: 0 ~ 55). 06s His 7 2s 1 3 


The chloroform extract was evaporated and the oil 
which remained was dissolved in ether, then saturated with 
gaseous hydrogen chloride. 

This caused the precipitation of another oil. The 
solvent was decanted off and the oil was dissolved in 
ethanol and sufficient ether to cause the solution to 
become foggy. On cooling, crystals separated from solution 
and successive crops were collected over a period of one 
month. This material (1.1 g) melted at 112-115°C. Mixed 
melting point determinations as well as i.r. spectral 
comparisons showed that the compound was the hydrochloride 
salt of the oxime of 2,5-dimethoxy-4-methylphenylacetone. 

The decanted solution from which the oxime was 


isolated was evaporated, then distilled under reduced 
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pressure. A light yellow oil distilled between 110 and 160° 
(0.1-1.5 mm). A black oil failed to distill at temperatures 
up to 200° and appeared to decompose at this temperature. 
The oil which distilled between 110 and 160° was positive 

to 2,4-DNP reagent. 


' (¢=0) 


Lana Spec trun bal7 VO. cn, 

The oil was dissolved in ethanol and seeded with 
2,5-dimethoxy-4-methyiphenylacetone, then cooled. A solid 
(1.7 g) with an i.r. spectrum superimposible on 2,5-di- 


methoxy-4-methylphenylacetone crystallized from solution. 


Catalytic hydrogenation of 1-(2,5-dimethoxy-4-methy1- 

ahany jecenttroprapedes ein ethanol ancanvardcwianich 

acid 

A solution of 1-(2,5-dimethoxy-4-methylpheny1)-2- 

nitropropene-1 (7.0 g) in ethanol (100 m1) and hydrochloric 
acid (7 m1) was hydrogenated at room temperature and 
pressure in the presence of palladium-charcoal (1.0 g). 
Hydrogen was rapidly incorporated over several hours. 
After the uptake of hydrogen ceased, the catalyst was 
removed and the solvent evaporated. The oi] which remained 
was dissolved in chloroform (100 m1) and extracted with 
5% hydrochloric acid (25 ml). This latter solvent was 
evaporated, leaving a solid (0.46 9)?" This material. was 
dissolved in ether and saturated with hydrogen chloride 
gas. The resulting precipitate had an i.r. spectrum 


virtually superimposible on the i.r. spectrum of 1-(2,5-di- 
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methoxy-4-methylphenyl)isopropylamine hydrochloride. 
The chloroform solution from which the basic material 
was isolated was evaporated, leaving a red oil (5.4 g). 


eee) 


I.r. spectrum: 1710 (C=0); 2500 cm 

This oil was dissolved in acetone, then ether was 
added until the solution became foggy. Successive crops 
of crystals were collected over a period of several weeks 
(3.3 g). This material had an i.r. spectrum superimposible 
on the i.r. spectrum of the hydrochloride salt of the oxime 
of 2,5-dimethoxy-4-methylphenylacetone. 

Evaporation of the filtrate left an oil. 


- | 


+ 
I.r. spectrum: 1710 (C=0); 2500 cm br (N-H) 


This material was not investigated further. 


Catalytic hydrogenation of crude 1-(2,5-dimethoxy-4- 
methylphenyl-2-nitropropene- | 


1-(2,5-Dimethoxy-4-methylphenyl)-2-nitropropene-1] 
was prepared as described on page 228. 
I.r. spectrum: 1320, 1500 (NO); 2210 cm’! 

This crude material (7.0 g) was dissolved in 
ethanol (100 m1) and hydrochloric acid (10 ml), then 
hydrogenated at room temperature and pressure in the 
presence of palladium-charcoal (0.7 g). Hydrogen was 
incorporated rapidly for two hours, then slowly absorbed 
over approximately 12 hours. The catalyst was removed 


and the solvent evaporated. The oil which remained was 


dissolved in ethanol and ether and allowed to crystallize. 
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Successive crops of a solid were collected (0.8 g). 
Recrystallization of this material from ethanol and ether 
yielded 2,5-dimethoxy-4-methylbenzylamine hydrochloride, 
mp. 245°C, 

I.r. spectrum: 1600, 2010, 2600-2700 cm~! (N-H) 

Mass spectrum: 181 (90) [C1 4,,N05]; 

m/e (% rel. abund.) 

N.m.r. spectrum (DMSO-d, ): 2OTG a3 Sys CHa) 
Petes 2) 8s 7 8 eG Ls. OCH, BrOvONS pe oe96. UZes. CH.) 
or ws), 72g. (1s), garomatic protons: °8/0-8:83 6 (3 br s, 
exchanges with D,0, NH) 

Andale. sGalc. "for Cah gCINO.: N, 6.44 

Found: SN. 76760 

Also collected from the above reaction mixture was 

the hydrochloride sait of the oxime of 2,5-dimethoxy-4- 


methylphenylacetone. 


2,5-Dimethoxy-4-methylbenzonitrile 
Fractional crystallization of 5 g of the crude 
nitropropene (page 232) from ethanol yielded 2,5-dimethoxy- 
4-methylbenzonitrile (0.6 g), m.p. 127-129°C. 
I.r. spectrum: 2210 cm7! (C=N) 
Nem.r. spectrum (CDCl): 2 SS SCS Ss CH); SGOm Go) Siz 
SOS3) (orev MOCh. *rotons emer et t's), 0.9c"e (tas) 


aromatic protons 
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Anal. Calc. for C.,H,.NO: 


TO" 11 


C 
N 

hounds) «C3269. 825 ‘Hic6. 86; 
N 


Reaction of 2,9-dimethoxy-4-methylbenzaldehyde, acetic 


acid and ammonium acetate in the absence of nitroethane 
A solution of 2,5-dimethoxy-4-methylbenzaldehyde 
(5.0 g) and ammonium acetate (2.1 g) in acetic acid (25 m1) 
was heated under reflux for three hours. Evaporation of 
the solvent left an oil. 


I.r. spectrum: 2250 cm”! was not present 


Reaction of 3,4-methylenedioxybenzaldehyde with 


nitroethane 

A solution of 3,4-methylenedioxybenzaldehyde (10 g) 
and ammonium acetate (5.0 g) in acetic acid (100 ml) and 
nitroethane (5.0 g) was heated under reflux for three 
hours. The reaction mixture was poured into cold water 
(300 m1) and extracted with chloroform (200 ml). Evapo- 
ration of this solvent left a red oil which was positive 
to 2,4-DNP reagent. 

bana dS POGtr ums on h690 n4C=0.).%52210 cm! 

The oil was distilled under reduced pressure and 
the following fractions were collected: (a) 92-102° 
(0.1 mm}; -(b) .LO2<1h2° (G@nh maheglc 5 hh6s030° - 60/2205) )mm); 
and (d) 150-170° (2.0-ga0@am). “the dcr. spectraiot 
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fractions (a)-(c) were superimposible, and these fractions 
were combined. 
tek. gspectuum?. 16900 ( C2024 42210 cm™! (C=N) 
Fraction (d) solidified and was crystallized from 
ethanol to yield 1-(3,4-methylenedioxyphenyl)-2-nitropro- 
pene-1 (3.6 g), m.p. 91-93°C. Reported m.p. 86-87°c(2!!), 
" (NO, ) 


The combined (a)-(c) fractions (5.1 g) in ether 


Lov. aspectrum:y 16400 (C=G) 241370; . 515 ecm. 


(100 mi) were added to a stirred suspension of lithium 
aluminum hydride (2.5 g) in the same solvent (100 m1). 

The mixture was heated under reflux for three hours. The 
excess lithium aluminum hydride was then decomposed by the 
careful addition of water. The thick suspension was 
filtered and the insoluble cake washed thoroughly with 
ether. The combined ether fractions were evaporated and 
the residue was dissolved in chloroform (50 m1) and 
extracted. with 52nhydrochloric, acid (50 mi): This latter 
solvent was basified with sodium hydroxide, then extracted 
with chloroform. The oil which remained after evaporation 
of the chloroform was dissolved in ether and saturated with 
hydrogen chloride gas. The precipitate (0.6 g) was 
crystallized from ethanol and acetone to yield 3,4-methyl- 
enedioxybenzylamine hydrochloride, m.p. 242°C. Reported 


m.p. 2420c (212), Me P< 238-240°c (213), m.p. o950c (214) 


1 


+ 
I.r. spectrum: 1600, 2050, 2550-2700 cm ~~ (N-H) 
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g) Experiments Related to the Analysis of Some 'Street' STP 
Sample form 


Two different samples of police seized STP were 
obtained from the Food and Drug Directorate, Ottawa. 

Sample A consisted of light yellow tablets, which 
were spotted with orange and blue-brown particles. Each 
tablet was cylindrical, with a diameter of 5 mm and a 
height of 2 mm. The average weight of a tablet was 0.117 g. 
The source of this sample of STP was Nanaimo, B.C. Ref. 
321-53A-T. | 

sample B consisted of brown speckled, pale yellow 
elongated biconvex tablets. They had a length of 1.6 cm 
and a width of 0.8 cm. The average weight of a tablet 
was 0.301 g. The source of this sample of STP was Winnipeg, 


Manitoba. Ref. 327-K-541. 


Extraction procedure 


Two crushed and powdered tablets were triturated 
with 1% tartaric acid (0.5 ml) in a 30 ml beaker. To this 
mixture was added chloroform (1 m1) and sodium bicarbonate 
(1.0 g) and mixed well. Without delay celite 545 (1.0 g) 
was uniformly incorporated into the mixture. The mixture 
was then put in a 13 X 100 mm glass column (drawn out glass 
tube) with a pledget of glass wool on the bottom. The 
beaker was then scrubbed with dry celite (0.5 g) which was 


added to the column. A pledget of glass wool was placed 
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at the top of the column and prepurified chloroform (15 m1) 
was passed through the mixture. 

The chloroform was then extracted with 2 X 1 ml 
portions of 0.1N sulfuric acid. This extract was trans- 
ferred to a 5 ml centrifuge tube, then basified with 
concentrated ammonia (10 drops). After chloroform (8.0 m1) 
was added, the mixture was shaken well and centrifuged. 
The chloroform layer was drawn off with a syringe and the 
extraction procedure was repeated with an additional 8 ml 
of chloroform. The combined extracts were then dried under 
a stream of nitrogen on a water bath. The dried basic 
extract of sample A weighed 3.5 mg and the neutral portion 
weighed 44 mg. The basic extract of sample B weighed 
3.0 mg and the neutral portion weighed 57 mg. 

Accurate mass spectral measurements: 


a) basic extract of sample A 


193. 1210;5 Cig ty5N30 Requires 193.0215. 19271143, 


C O requires 192.1137 


1014s 
b') basic extract orosample sb 


COOmNOG SA © NO, requires 265.1678 


15119 3N03 


Thin-layer chromatography 
Glass plates 20 cm X 20 cm were coated with 250 u 


Gf silica gel containing 0. IN sodium nydroxide. “Tnetplates 
were activated at 110°C for oneshour prior to their use. 


The basic and neutral extracts of samples A and B 
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and the reference compounds, DOM (Dow Chemical), N-(2,5-di- 
methoxy-a,4-dimethylphenethyl )hydroxylamine, 2,5-dimethoxy- 
4-methylbenzylamine, 2,5-dimethoxy-4-methylphenylacetone, 
2,5-dimethoxy-4-methylphenylacetone oxime, were chromato- 
graphed under identical conditions employing the following 
four solvent systems: 
1) n-hexane - ethyl acetate - methanol (70:130:50) 
2) chloroform - methanol - acetic acid (75:20:5) 
3) butanol 
4) methanol - water (95:5) 

The plates were dried, visualized under 
ordinary and ultraviolet light, and then sprayed with 1% 
2,4-dinitrophenylhydrazine in ethanol. Comparison of the 
Spots under these conditions showed that none of the 
reference materials except DOM were present in either of 
the extracts of samples A and B. More than one basic 
component was observed to be present in both the basic 
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kh. THE PREPARATION OF AMINOINDANES 
AND RELATED COMPOUNDS 


a) Reactions Related to the Synthesis of 2-Amino-4,/7- 
dimethoxy-5-methylindane and Related Compounds 


2,5-Dimethoxy-4-methylcinnamic acid 
A solution of 2,5-dimethoxy-4-methylbenzaldehyde 


(9.2 g), malonic acid (12.0 g), dry pyridine (24 ml) and 
piperidine (0.6 ml) was heated on a steam bath for three 
hours. The clear yellow solution was then added to hydro- 
chloric acid (35 ml) and ice (60.0 g). The resulting 
copious yellow precipitate was filtered and then washed 
with 5% hydrochloric acid. Crystallization from ethanol 
yielded the title compound (11.4 g), m.p. 158-161°C. 
Lata Spectmumsy, 1608 o( GC): +1690 .(C=0); 
2500-2700 cm™! (OH) 
N.m.r. spectrum (CDC1,): CR OT CH); 28 al ous) 
Byesoks dS:)s OCH, pRotONS $60 de (lud, pdisel AocpSsrarGH )s 
6475 Chis. 76796 (kySieragomatie protoensinSal 2glleds. J oF 
17 cps, 8-CH); 10.66 6 (1 br s, exchanges with Do0, OH) 
AnaltenGalkc sefor Crotty 40g: C9604385; pl p~O-35 
Found:77€5 645953,H, 6.46 


3-(2,5-Dimethoxy-4-methylphenyl)propionic acid 


A solution of 2,5-dimethoxy-4-methylcinnamic acid 
(10.0 g) in ethanol was hydrogenated at room temperature 


and pressure under 10% palladium-charcoal (0.5 g). When 
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the theoretical volume of hydrogen was absorbed, the 
catalyst was removed by filtration and the filtrate was 
evaporated, leaving a quantitative yield of the title 
compound. Crystallization from ethanol achieved a constant 
Helting point of 108-110°C. 

I.r. spectrum: 1700 (C=0); 2500-2700 cm~! (oH) 


Anal. Cale. for -C On: Cs. 6427s ae ia NS 


12 16 
Founag: », 65..604;0232H.9975 19 


Preparation of 4,/-dimethoxy-6-methy1-1l-indanone by 
cyclization of 3-(2,5-dimethoxy-4-methylpheny] 


DVONi Cc. acid with: 
a) phosphorus oxychloride 
A solution of 3-(2,5-dimethoxy-4-methylphenyl)pro- 


pionic acid (6.0 g) in 1,1,2,2-tetrachloroethane (120 m1) 
and phosphorus oxychloride (6 ml) was heated under reflux 
for three hours. The solvent was evaporated and 5% sodium 
mydroxide was added to the residue prior to extraction 
with chloroform. Evaporation of the organic solvent left 
a black semi-solid mass, which crystallized from ethanol 
over an extended period of time (3.95 g). Recrystalliza- 
tion from ethanol afforded the title compound, m.p. 104- 


NO ea be 


' (c=0) 


I.r. spectrum: 1710 .cm_ 
N.m.r. spectrum (DMSO-d, ): Apa A aes Cee 8 CH.)3 2.35- 
S07 aCe lls CH, BTOLOUS ) > so: 7 5 mGsmea nts: O0i.3.5s,), OCH, 


protons; 7.07 6 (1s, aromatic proton) 
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b) polyphosphoric acid 
(i) Powdered 3-(2,5-dimethoxy-4-methyIpheny])pro- 


pionic acid (10.0 g) was added to polyphosphoric acid 
(100.0 g) and stirred with a spatula until a uniform mixture 
was obtained. The reaction turned a light yellow color and 
was allowed to stand one hour at room temperature. The 
viscous mixture was then poured into ice water (300 m1). 
The resulting precipitate was collected by filtration and 
washed with water. A solution resulted when this compound 
was stirred with 5% sodium bicarbonate, indicating that 
starting material had been recovered. 

(ii) 3-(2,5-Dimethoxy-4-methylphenyl)propionic acid 
(1.0 g) was heated and stirred with polyphosphoric acid 
Gio .0°q) vat 60° for 25 minutes’. This caused the reaction 
mixture to turn dark yellow. Treatment of the reaction 
mixture as described immediately above yielded 0.75 g of 
4,7-dimethoxy-6-methyl-l-indanone. 

Similarly, heating 3-(2,5-dimethoxy-4-methylphenyl )- 
propionic acid (10.0 g) in polyphosphoric acid (100 g) at 
80° for 1.5 hours yielded 6.8 g of the cyclized product. 


Preparation of ethyl enitrite 


Two solutions were prepared. Solution A consisted 


of sodium nitrite (31.0 g), ethanol (15 ml) and sufficient 
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water to make a total volume of 150 ml. Solution B 
contained sulfuric acid (13 ml), aléohol’{15.m1) and water 
sufficient to make a total volume of 150 ml. Ethyl nitrite 
was generated continuously in gaseous form by allowing 
solution B to flow into solution A. An appropriate 


apparatus was used to permit and control gas formation. 


4,/-Dimethoxy-2-isonitroso-6-methyl-1-indanone 

Ethyl nitrite was generated at a rate such that a 
steady flow of gas passed through a solution of 4,7-di- 
methoxy-6-methyl-l-indanone (11.0 g) in ethanol (100 m1) 
previously saturated with hydrogen chloride gas. The 
Stirred solution was kept at 35°. After approximately 
0.5 hour a crystalline material separated from solution. 
This solid was removed by filtration. The filtrate was 
further saturated with ethyl nitrite, and additional crops 
were collected. After a total of two hours, the generation 
of gas was stopped and the solution was stoppered and 
cooled overnight, to yield an additional small amount of 
Solid material. 

The solids were combined (6.8 g) and dissolved in 
10% sodium hydroxide (50 ml), then filtered. © Acidification 
of the filtrate with hydrochloric acid gave the title 
conpound, m.p. (1219-22050; 


I.r. spectrum: 1645 (C=N); 1730 (C=0); 3280 cm! 
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Hydrogenation of 4,/-dimethoxy-2-isonitroso-6-methyl-1- 
indanone in the presence of palladium-charcoal 


A suspension of 4,7-dimethoxy-2-isonitroso-6-methyl- 
l-indanone (3.0 g) in glacial acetic acid (100 m1) was 
hydrogenated at room temperature and pressure under 10% 
palladium-charcoal (0.15 g). When the incorporation of 
hydrogen ceased, the catalyst was removed by filtration, 
and the solvent was evaporated, leaving a black oily 
residue. A 5% sodium bicarbonate solution (50 m1) was 
added to the residue, then extracted with chloroform. 
Saturation of the chloroform extract with hydrogen chloride 
gas followed by evaporation left a black oil which was not 
water soluble. Attempted crystallization from ethanol 
was unsuccessful, and further investigation was discontinued. 

A suspension of 4,7-dimethoxy-2-isonitroso-6-methyl- 
l-indanone (2.0 g) in ethanol (200 ml) was subjected to 
hydrogenation at room temperature and pressure in the 
presence of 10% palladium-charcoal (0.2 g). When incorpora- 
tion of hydrogen was complete, the catalyst was removed by 
filtration, leaving a clear colorless liquid which slowly 
turned red. Addition of concentrated hydrochloric acid 


(3 m1) decolorized the solution and further reddening was 
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not observed. Removal of the solvent left a white solid 
(1.8 9). Crystallization from ethanol-ether. yielded 
2-amino-4,7-dimethoxy-l-indanone hydrochloride, m.p. 247- 
252°C. Isolation of the same product was more easily 
accomplished by hydrogenating the starting material in 
200 ml of ethanol and 5 ml of hydrochloric acid. 
I.r. spectrum: 1600, 1980, 2450-2630 (N-H); 
1720 cm7! (c=0) 
N.m.r. spectrum (D,0): 2033 (6yssh CH); 2.6-387 (2 m, 
CHa); 3487 (39S) 33.9553 8s) 4 OCH. protonss?4.15-4.57 (1m, 
CHjs7.3 6) (1 s5 aromatic proton) 
Anais Calc. for CoH, CINO.: BG 295090 255816. 265 
N, 5.44 
Bounds 1eGi9-55 209-2 36 240 
N, 6.60 


2-Amino-4,7-dimethoxy-6-methyi-l-indanol hydrochloride 
(i) A solution of 2-amino-4,7-dimethoxy-6-methy1-1- 

indanone hydrochloride (5.0 g) in methanol (50 m1) and 
water (50 ml) was added dropwise to a stirred solution of 
sodium borohydride (5.0 g) in methanol (50 ml) and water 
(50 mt). The solution was esieimred threemhours., «then 
acidified with hydrochloric acid. The methanol was evapo- 
rated and the remaining suspension was extracted with 
chloroform. Evaporation of the chloroform yielded the title 


compound (2.4 g), m.p. 166-168°C (ethanol). 
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The hydrochloride salt was prepared by saturating a 
solution of the base in chloroform with gaseous hydrogen 
chloride. The solvent was then evaporated and the title 
compound recrystallized from ethanol-ether, m.p. 194-195°C. 

I.r. spectrum: 1610, 2000, 2420-2650 (N-H); 

3350 cm! (0H) 

Mass spectrum: 223 (95) [C,5H,5N05]3 

m/e (% rel. abund.) 


Anal. Calc. for C GihOwas GepS5249); uk i6.98; 
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(ii) A solution of 4,7-dimethoxy-2-isonitroso-6- 
methyl-1l-indanone (10.0 g) in ethanol (100 m1) and suffi- 
cient 10% sodium hydroxide to attain solution of the solid 
was hydrogenated at room temperature and pressure in the 
presence of 10% palladium-charcoal (1.0 g). When the 
absorption of hydrogen ceased, the catalyst was removed by 
filtration and the solvent evaporated under reduced pressure. 
Water (150 ml) was added to the residue prior to extraction 
with chloroform. This extract was washed with water, then 
Saturated with gaseous hydrogen chloride. Evaporation of 
the chloroform left a white solid (6.92 g). It was crys- 
tallized from ethanol and melted between 189-190°C. A 
mixed melting point determination with the 2-amino-4,/-di- 


methoxy-6-methyl-1-indanol hydrochloride prepared by 
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method (i) was undepressed. 


4,7-Dimethoxy-5-methy1-2-indanone 
A solution of 2-amino-4,7-dimethoxy-6-methy1-1- 

indanol hydrochloride (1.0 g) in hydrochloric acid (20 m1) 
and water (10 ml) was heated under reflux. After approxi- 
mately ten minutes, a yellow oil separated from the 
solution. The reaction mixture was cooled, then extracted 
with chloroform. This procedure was repeated until 
evaporation of the chloroform extract failed to provide any 
residue. A total of 0.56 g of chloroform soluble material 
was isolated. Crystallization from ethanol yielded the 
title compound, m.p. 100-102°C. Similar yields (0.42 g) 
were isolated by steam distilling the reaction mixture. 
' (c=0) 
N.m.r. spectrum (CDC1,): Ceo CSt Sirs CH); Ba 2 Ss )e 


lord ospectrum:« b750 ccm 


ee. (2 G)'s CH, no tons. 28347 times 69) 4,380 me3hs)s OCH. 
protons; 6.6 6 (1.s, aromatic proton) 
Mass spectrum: 206 (90) [C, 5H, 403]; 
m/e (rel. abund.) 
AvahydGalea for CioH, 403: Ge r69688 pulls .6.84 
Bound:  C, 68.033 °H, 6.77 


4,7-Dimethoxy-5-methyl-2-indanone oxime 
A solution of 4,7-dimethoxy-5-methy1l-2-indanone 


(1.0 g) and hydroxylamine hydrochloride (2.0 g) in ethanol 
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(10 ml) and pyridine (5 m1) was heated at 80° for five 
hours. The solvent was evaporated and the residue suspended 
in water, then filtered. The solid (0.98 g) was crystal- 
lized from ethanol to yield the title compound, m.p. 164- 
166°C. 


lor (0H) 


I.yr. spectrum: -3250 cm" 

N.m.r. spectrum (DMSO-d, ): Bic Os a Sess CH3)3 3.23- 
Beoo (tO m-, OCH. and CH, protons); 6.71 (1S. aromatic 
proton): 10,666 (1 5s) OH) 


Anal.) ales Gtor Ci ot 5N02: COeoa a4 the OOss 


Pound: ¢;-64-.693"0 > 6.972; 


Reduction of 4,7-dimethoxy-5-methyl-2-indanone oxime 


a) catalytic hydrogenation 
A solution of the oxime of 4,7-dimethoxy-5-methyl-2- 


indanone (0.6 g) in ethanol (100 mi) was hydrogenated at 
room temperature and pressure in the presence of 10% 
palladium-charcoal (0.1 g). Less than the theoretical 
amount of hydrogen was absorbed after 48 hours. Starting 
material (0.4 g) was recovered. 

The oxime (0.5 g) was hydrogenated in the presence 
of platinum oxide (0.05 g) for four days; less than+ the 
theoretical amount of hydrogen was absorbed. The catalyst 


was removed by filtration and the solvent evaporated, 
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leaving a semi-solid residue. Dissolution of this residue 
in chloroform and ether followed by saturation with Brincasn 
bromide gas caused the solution to turn dark brown. 
Evaporation of the solvent left a hygroscopic solid which 
liquified. Attempts to isolate a crystalline product 


failed. 


b) with lithium aluminum hydride 


A suspension of the oxime of 4,7-dimethoxy-5-methyl1- 
2-indanone (0.5 g) in sodium dried ether (50 ml) was slowly 
added to a stirred suspension of lithium aluminum hydride 
(0.5 g) in the same solvent (100 ml). The mixture was then 
heated under reflux for 40 hours, cooled, and the excess 
lithium aluminum hydride decomposed with water. The thick 
Suspension was filtered and the insoluble cake was washed 
thoroughly with ether (200 ml). The combined ether 
fractions were dried with magnesium sulfate, concentrated 
to 50 ml, then saturated with gaseous hydrogen chloride. 
This caused the precipitation of 0.08 g of solid which was 
collected by filtration. Evaporation of the filtrate left 
a small amount of dark-colored oil. Dissolution of this 
oil in acetone left an additional 0.04 g of solid. Recrys- 
tallization of the combined solids from ethanol-ether 
yielded a white crystalline product, m.p. 253-255°C. 

Tor, spectrum: 1610, 2020,: 2500-2680 m7) (N-H) 
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C4) catalytic reduction in acetic acid and sulfuric acid 


The oxime of 4,7-dimethoxy-5-methyl-2-indanone 
(0.5 g) in glacial acetic acid (50 ml) and sulfuric acid 
(0.5 9g) was hydrogenated at room temperature and pressure 
in the presence of 10% palladium-charcoal (0.13 g) until 
the absorption of hydrogen ceased (three hours). After the 
Catalyst had been removed by filtration, the clear filtrate 
was treated with sodium hydroxide (0.25 g) in water (2 ml). 
The acetic acid was evaporated under reduced pressure. 
The residue which remained was dissolved in water (50 ml), 
basified with 5% sodium hydroxide (3 ml), then extracted 
witr chYoroformh: **Saturdtrongot ‘the chloroform extract 
with hydrogen chloride gas followed by evaporation of the 
solvent left a white solid residue. This matertal was 
suspended in acetone, then filtered. The solid (0.22 g) 
was crystallized from ethanol and ether to yield a product 
melting at 253-255°C. A mixed melting point determination 
with the product isolated after lithium aluminum hydride 


reduction, described above, was undepressed. 


d) catalytic reduction sin ethanol andyhydrochloric acid 


A solution of the oxime of 4,/7-dimethoxy-5-methyl-2- 
indanone (0.5 g) in ethanol (200 m1) and hydrochloric acid 
(5 m1) was hydrogenated at room temperature and pressure 
under platinum oxide (0.1 g). After the theoretical amount 
of hydrogen was absorbed, the catalyst was removed by 


filtration and the solvent evaporated. The residue which 
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remained was stirred with water, then filtered. The clear 
filtrate was evaporated under reduced pressure, leaving 
an oi] which crystallized from ethanol-ether to give a 
product (0.185 g), m.p. 253-255°C. Mixed melting point 


determinations with the products described immediately above 


were undepressed. This material was 2-amino-4,7-dimethoxy- 


5-methylindane hydrochloride. 
os, + 
I.r. spectrum: 1610, 2220-2680 cm! (N-H) 


N.m.r. spectrum (D,0): 24323 -55 CHa)3 2.9-3.6 (4 m, 
CHa); S283 (326 la  Oow lL Suge OCH, protons; 441-4.6 (1.m, 
Civic e6.83. 6.4 leSs aromatic proton) 

Anal. Calc.,for CoH, gCINO,: Ca S931 Z2:et ws oh 5s 


Found ss .Csn 5S. 20s 4h. of . O45 


2-Amino-4,7-dimethoxy-5-methylindane hydrochloride 


A solution of 2-amino-4,7-dimethoxy-6-methylindanol 
hydrochloride (0.5 g) in 10% hydrochloric acid (50 m1) was 
hydrogenated at room temperature and pressure in the 
presence of 10% palladium-charcoal (0.1 g). No hydrogen 
was absorbed after eight hours. The same material (0.4 g) 
in dioxane (20 m1) and concentrated hydrochloric acid 
(20 m1) was similarly hydrogenated in the presence of 10% — 
palladium-charcoal (0.1 g). Hydrogen was slowly absorbed 


over 20 hours. The catalyst was removed by filtration and 
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the solvent was evaporated under reduced pressure. The 
Solid residue was then suspended in acetone and filtered. 
This material (0.2 g) was, on the basis of dir. spectral 
comparisons and mixed melting point determinations, identi- 
fied as 2-amino-4,7-dimethoxy-5-methylindane hydrochloride. 

The acetone filtrate was evaporated and the residue 
dissolved in water, then filtered. A small amount of 
4,7-dimethoxy-5-methy1l-2-indanone was recovered. The 
aqueous filtrate was basified with 5% sodium hydroxide, 
then extracted with chloroform. Saturation of this latter 
solution with hydrogen chloride gas, followed by evapora- 
tion of the solvent, left cis-2-amino-4,/7-dimethoxy-6- 
methyl-1l-indanol hydrochloride (0.2 g), m.p. 208°C. 

The reaction described immediately above was repeated 
on the free base of 2-amino-4,7-dimethoxy-6-methyl-l-indanol 
(2.0 g) in dioxane (100 m1) and hydrochloric acid (100 m1) 
and palladium-charcoal (0.3 g). The reaction was continued 
for three days, with 0.1 g of catalyst being added each day. 
Following the procedure described above yielded 0.70 g of 
2-amino-4,7-dimethoxy-5-methylindane hydrochloride and 
0.78 g of cis-2-amino-4,7-dimethoxy-6-methyl-l-indanol. 

I.r. spectrum: 1600, 2480-2700 (N-H); 


Vor (0H) 


3150 cm 
Mass spectrum: ~2239(75) [Cj 5H, 5N03]3 


m/e (% rel. abund.) 
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Hydrogenation of 2-amino-4,/7-dimethoxy-6-methyl-1- 
indanone hydrochloride in the presence of palladium- 
charcoal and palladium chloride 


A solution of 2-amino-4,7-dimethoxy-6-methyl-1- 
indanone hydrochloride (0.5 g) in ethanol (50 m1) was 
hydrogenated at 50 psi and room temperature for 15 hours 
(arbitrary) in the presence of palladium-charcoal (0.1 g) 
and palladium chloride (0.1 g). The catalyst was removed 
and the solvent evaporated. The residue was crystallized 
from ethanol and ether and yielded a compound (0.3 g), 
m.p. 202-207°C, whose i.r. spectrum was superimposible on 
the i.r. spectrum of cis-2-amino-4,7-dimethoxy-6-methyl-1- 


indanol hydrochloride. 


Isomerization of trans-2-amino-4,/7-dimethoxy-6-methyl-1- 
indanol hydrochloride with hydrochloric acid 


A solution of the title compound (1.0 g) in concen- 


trated hydrochloric acid was heated on a water bath (80°) 
for 30 minutes. The solvent was then removed under reduced 
pressure and room temperature. A white solid remained. 

Lev sspectrums 3100 (cis-OH); 3350 (trans-0OH); 
absorption at 1750 cm”! (C=0) was absent 


When the above mixture was heated for three hours at 
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80° followed by removal of the solvent at 80° and at 
reduced pressure a white solid remained. 

ier. Spectrume* 200 (Crs-WH)s-abosrption at 3350 
(trans-0H) was absent; a weak band at 1750 cm”! (C=0) 
was present 

Preparation of magnesium methyl carbonate (2 M) 

Magnesium turnings (60.0 g) were added to anhydrous 
methanol (1000 m1) in a 2 litre flask equipped with a reflux 
condenser, stirrer and provision for passing carbon dioxide 
Over the liquid, at a rate to maintain constant but 
controllable reflux. Upon completion of the reaction, the 
excess methanol was removed by evaporation under reduced 
pressure; sufficient methanol was left to maintain solution. 
Dimethylformamide was then added to give a total volume of 
1.25 litres. Carbon dioxide was admitted to the stirred 
solution at a sufficient rate to maintain positive pressure. 
The magnesium methoxide was expected to dissolve completely; 
this occurred very slowly, and the solution acquired a 
'jelly-like' consistency (probably magnesium hydroxide). 
The excess methanol was distilled until the head tempera- 
ture reached 150°; the reaction was cooled to room 
temperature under carbon dioxide. The resultant preparation 
consisted of a solid suspended in a gel-like medium instead 
of the expected light yellow liquid. The reaction was 


repeated and similar results obtained. 
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Attempted preparation of 2-nitro-3-(2,5-dimethoxy-4- 


methylphenyl)propionic acid 


Magnesium methyl carbonate (2 M, 100 ml) was placed 


in a 500 ml flask equipped with a stirrer, gas inlet, 
condenser and gas outlet. The reaction was heated while 
stirring at 60° under a carbon dioxide stream. eZ oD 
methoxy-4-methylphenyl)-2-nitroethane (12.5 g) was added 
and the carbon dioxide was replaced by a slow nitrogen 
stream. The reaction mixture was stirred at 60° for six 
hours, then poured into hydrochloric acid (75 ml), ice 
(100 g) and ether (20 m1). The ether was separated and 
the aqueous layer extracted four times with ether (25 ml 
portions). Removal of ether left 11.7 g of starting 
material. The reaction was repeated and similar results 


were obtained. 


b) Reactions Related to the Preparation of 2-Amino-4,/7- 
dimethoxy-6-methyi-l-substituted Indanes 


Attempted synthesis of 2-amino-4,/7-trimethoxy-6- 
methylindane 


A solution of trans-2-amino-4,7-dimethoxy-6-methyl-1- 
indanol hydrochloride (0.5 g) in methanol (50 m1) and 
hydrochloric acid (5 ml) was heated under reflux for two 
hours. The residue which remained following evaporation 
of the solvent was negative to 2,4-DNP reagent. Crystalli- 
zation of the residue from ethanol and ether yielded only 


starting material. 


A solution of trans-2-amino-4,7-dimethoxy-6-methy1l-1- 
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indanol hydrochloride (2.0 g) in methanol (150 m1) and 
hydrochloric acid (50 ml) was heated under reflux for 
15 hours. The solvent was evaporated and the dried residue 
was suspended in acetone, then filtered. The solid (1.6 g) 
was crystallized from ethanol and ether to yield cis-2- 
amino-4,7-dimethoxy-6-methyl-1l-indanol hydrochloride, 
m.p. 204-208°C. The acetone filtrate was evaporated and 
the gummy residue which remained was dissolved in water. 
The resulting suspension was filtered and 0.15 g of 4,7-di- 
methoxy-5-methy1l-2-indanone was collected. The clear 
aqueous filtrate was evaporated, leaving a solid (0.38 g). 
Crystallization of this residue from ethanol yielded a 
product which melted between 200-202°. A mixed melting 
point with cis-2-amino-4,7-dimethoxy-6-methyl-1-indanol 
hydrochloride was depressed. This material was tentatively 
identified as 2,7,7-trimethyl-1,4-dimethoxyindano(1,2-d)- 
oxazolidine hydrochloride. 

Ir. Shechrum. 1 WU wallko wale 40 (CG=0) 2016005 7;2090-, 
2490-2710 cm7! (N-H) 

Mass spectrum: 263 (26) [C,,H,,NO3]; 
m/e (% rel. abund.) 

Nem.r. spectrum (D,0): 2.2238 (9. br ess CH. protons); 
Feo 3.1 (Pie CH) s 3. acme Usitd 62) "CDS: CH.) ¢.o0 (our Ss. 
OCH. proces). 5°48 (l dev G™cpss CH); Goo 6 (1's, 
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Anal. Calc. for Ci 5H55CINO N, 4.67 


3° 
Found: N, 4.68 


2-Amino-4,7-dimethoxy-1-ethoxy-6-methylindane 
hydrochloride 


A solution of trans-2-amino-4,7-dimethoxy-6-methyl-1- 
indanol hydrochloride (1.0 g) in ethanol (50 m1) and hydro- 
chloric acid (5 ml) was heated under reflux for 15 hours. 
The solvent was then evaporated and the oily residue was 
crystallized from ethanol and ether and successive crops 
were collected. Although this mixture was not completely 
separated into its components, cis-2-amino-4,/-dimethoxy-6- 
methylindane (0.28 g) and what was assumed to be the title 
compound (0.05 g) were recovered via fractional crystalli- 
zation. The latter compound melted with decomposition at 
278°C (ethanol-ether). 

Tore pspectrum:..1050. 10/0.+1235 .(C-0); 

1600 cm7! (N-H) 

Mass spectrum: 251 (100) [C,,H5,N03]; 

m/e (% rel. abund.) 


2-Amino-4,7-dimethoxy-6-methyl-1-propoxyindane 
hydrochloride 


A solution of trans-2-amino-4,7-dimethoxy-6-methyl-1- 
indanol hydrochloride (1.0 g) in propanol (50 m1) and 
hydrochloric acid (5 ml) was heated under reflux for 


15 hours. The solvent was then evaporated and the residue 
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was crystallized from ethanol. It was very difficult to 
isolate pure compounds via fractional crystallization. 
Although the mixture was not completely separated, cis-2- 
amino-4,7-dimethoxy-6-methyl-1l-indanol hydrochloride, 
m.p. 208°C, and a product melting between 248-256° (0.04 g) 
were collected. Crystallization of this latter material 
from ethanol and ether yielded what was assumed to be the 
fitle compound, m.p. 254—-257°C€. 

Ier. spectrum: 1050; 170807:1230 (@-0); 1600, 72000, 
2560-2650 cm! (N-H) 

Mass spectrum: 265 (40) [C,5H,3N0,]; 
m/e (% rel. abund.) 


2-Amino-1-chloro-4,/7-dimethoxy-6-methylindane 
hydrochloride a 


A solution of trans-2-amino-l-indanol hydrochloride 
(5.0 g) in hydrochloric acid (25 ml) and water (5 m1) 
was stirred at room temperature for 24 hours. Evaporation 
of the solvent at 30° under reduced pressure left a solid 
residue which was crystallized from ethanol and ether. 
Although the mixture was not completely separated, trans-2- 
amino-4,7-dimethoxy-6-methyl-1l-indanol hydrochloride (1.4 g), 
cis-2-amino-4,7 —dimethoxy-6-methy1-1-indanol hydrochloride 
(0.6 g), m.p. 204-206°C and an unknown compound (0.18 g), 
m.p. 154-157°C (ethanol) were collected. This latter 
material was tentatively identified as the title compound. 


Because of the difficulty experienced in separating the 
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desired product from the mixture, this reaction was not 
investigated further. 

Tyrsispectrum: 1630, 2050; 2550-2570 (N-H); 
3350, 3500 cm! (0H) 


Mass spectrum: 243 (<5) [C °7CINOoIs 241 (<5) 


12°16 
[CyoHy gC INOS]: m/e (% rel. abund.) 


Anal. Calc. for C GINGA 86)U51081 wah, (6806; 


i eel 
Founds 0165649. 4lipeH pa6.0725 
Nj 03561 
When the above mixture of cis- and trans-4,7-di- 
methoxy-6-methyl-l-indanol hydrochloride was heated with 
nydrochloric acid at 75° for five hours followed by 
evaporation of the solvent, a residue consisting mainly of 
cis-4,7-dimethoxy-6-methyl-l-indanol was recovered. None 


of the l-chloro derivative was isolated. 


Attempted synthesis of 2-amino-1-chloro-4,/-dimethoxy-6- 
methylindane employing phosphorus pentachloride 
A solution of trans-2-amino-4,7-dimethoxy-6-methyl-1- 
indanol (0.5 g) and phosphorus pentachloride (0.66 g) in 
dry dioxane was heated under reflux for ten minutes. 
Attempts to crystallize the dark residue which remained 
after evaporation of the solvent proved unsuccessful. 


Further investigations of this reaction were not undertaken. 
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C) Reactions Related to the Preparation of Some Derivatives 
of 2-Amino-4,/7-dimethoxy-5-methylindane 


Attempted Synthesis of 2-bromo-4,7-dimethoxy-6- 
methyl-l-indanone 


Bromine water was added dropwise to a solution of 
4,/-dimethoxy-6-methy1l-1-indanone (2.0 g) at a rate such 
that decolorization occurred between additions. A slight 
excess of bromine was added and the solution was then 
stirred for five hours. Removal of the solvent left a 
dark red-black oil. Attempts to isolate a pure material 
were unsuccessful. Further investigations of the oil were 
discontinued. 

Bromine (1.5 ml) was added dropwise to a solution of 
4,7-dimethoxy-6-methyl-l-indanone (4.1 g) in ether (200 m1) 
and methanol (200 m1). The mixture was stirred for two 
hours and then allowed to stand overnight. Evaporation of 
the solvent left a black oil which did not crystallize. 


Further investigation of the reaction was discontinued. 


2-Dimethylamino-4,/7-dimethoxy-5-methylindane 
hydrochloride 


A solution of 2-amino-4,7-dimethoxy-5-methylindane 
hydrochloride (0.5 g) in water (30 m1) and 40% formaldehyde 
(0.6 g) was hydrogenated at room temperature and pressure 
over 10% palladium-charcoal (0.5 g) for 12 hours (arbi- 
trary). The catalyst was removed by filtration and the 
filtrate was basified with ammonium hydroxide, then 


extracted with chloroform. The chloroform extract was 


esu Tipsy iig@ Smog Te io his. go 288 9 
: os pu nee Ba wee 
EGS TT NS: 3 ro XO 


- j & ¢ D 7 
. ’ 7 7 re a 4 bs 
; ee ' ee) f ’ Le * 
= O-¥ ahd PID er A 


tA ‘vty 2B 2 


to rey es & ad ‘cuba hahbs 26W Sete ano 


fou2 St6¥ 6 4% (o O38) snonsiynt=t- tudeenvauanied 


triptl2 & J2aete rhb iaawsod bewrue20. nottsstrofo: 
nod) 26w abbduloe sid bas bebbs: 26w seen 

& Itel, Sagvi oe ads to fevomsh .exwod ovit 10% b: 9 
[sftistem.soug « ateloet oF atqmed oA - Tho orien is 
syew Tto ot 6 eneitsgttzevat yonstwud Twheessoueny 9 
‘ “ bownt dnc 

to notsufoe 6 of g2twaorb babbs 26w b tin 2.1) sinbecnitcan jf 
(fm OOS) v9rte ni (p fs) — a 
| ows to? boOvIEt2 esw syudKtm oAT - {im 008). fonsiits 


a ) 


Yo nore steqsva -tdefaveve bniet2e of bewolfs int (Spc 


-ostlfeteyto gon bib Hotiwedte doeid s stef tnavfoz si 
‘he i ’ 


-bounitnov2ib 26w nottoser eft to nottsyttzeva 


> 


snsbni ft ogre (0 nib. \ peoninety 


angbn i (yssom-d+yxonsomtb<f, al $ to notguloz Ai 
shydeblsmyot 20% bas (fm. 0€), Teisw of AR 2-0), abtvorsoon 
S1ue2974 bNS STNSETSQMAT Moor Is beensgoibed 2am (e 


~tdys) exwor St v0ot (9 &.9) Isoarso-aurbotteg 
wi 
ond bas noresas Th ¢d bevoms1 26w deviates od 


sons cab ixowby mu tnomes ad Fw. bortte =a 


Jie , ha 


enw toerdKo mrororor ity oT smrotore da dttwt ) 


ew 


7 ; f » 9 : 1 oan is ie 1 


a Oe ee 


™— ip 
. oe 


se 
>; 


a 


tor. revo 


ano “ ae 

yy wa 

pa +O ae le 
wre 


sterst > 


ae 
— A 
s9toBTIKS 
pe 5 vr: ip 
= , 


- 260 - 


washed with water and saturated with hydrogen chloride gas. 
Removal of the solvent left a light yellow solid (0.2 g), 
m.p. 190-194°C. Crystallization did not occur readily and 
only a micro-crystalline material was isolated, m.p. 194- 
196°C (ethanol). 
I.r. spectrum: 1600, 2400-2700 cm7! (N-H) 
Mass spectrum: 235 (57) [C,,H,,N0,]; 
m/e (% rel. abund.) 
Anat (wate. for Ci gHooCINO.: Oy 0 lOO hao aloe 
Nee 5 colro 
FOUNG: © eC Ol O75 ela mors 4. 
N, 5.42 


cis-2-Dimethylamino-4,/7-dimethoxy-6-methyl-1- 
indanol hydrochloride 


A solution of cis-2-amino-4,7-dimethoxy-6-methyl-1- 
indanol hydrochloride (1.0 g) in water (30 m1) and 40% 
formaldehyde (1.5 g) was hydrogenated at room temperature 
and pressure in the presence of 10% palladium-charcoal 
(1.0 g) for 12 hours (arbitrary). The procedure described 
immediately above was then followed. The title compound 
was isolated (0.55 g), then crystallized from ethanol-ether, 
m.p. 234-236°C. 

I.r. spectrum: 1610, 2500-2700 br (N-H) ; 


3190 br cm.” (OH) 
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Anal... Calc.) ton Ci gHooCINO,: Ga, Dia cic mrs este rclee 
Nova wcs 

FOUNG: © Cs 58. 6/22He [2975 
N, 4.96 


trans-2-Dimethylamino-4,/7-dimethoxy-6-methyl-1-indanol 
hydrochloride 


The above procedure was repeated with trans-2-amino 
4,7-dimethoxy-6-methy1l-1l-indanol hydrochloride. When the 
aqueous solution was basified with ammonium hydroxide, a 
solid (0.38 g) crystallized from the solution and was 
collected by filtration. When a solution of the dried 
solid in ether was saturated with gaseous hydrogen chloride 
a white solid precipitated from solution. It was collected 
by filtration, then crystallized from ethanol to yield the 
title compound, m.p. 245°C. A mixed melting point deter- 
mination with the cis-isomer described immediately above 


was depressed. 


+ 
I.r. spectrum: 1610, 2460-2560 (N-H); 


3270 cm! br (OH) 
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Anal. Calc. for Ci glo CINO.: CamoSe4Zeeks i 71715 
N, 4.87 
FOURG:. C,-00.720 He 6.08: 


N, 4.80 


4,7-Dimethoxy-6-methy1-2-(dimethylamino)methy1-1- 
indanone hydrochloride 


A solution of 4,7-dimethoxy-6-methy1-2-indanone 
(10.0 g), dimethylamine hydrochloride (4.05 g) and para- 
formaldehyde (3.0 g) in ethanol (150 ml) and hydrochloric 
acid (0.2 ml) was heated under reflux for three hours, 
then cooled. A solid crystallized from solution and was 
collected by filtration. The filtrate was concentrated 
by evaporation and successive crops were collected. The 
combined solids (7.2 g) were crystallized from ethanol 
and acetone to yield the title compound, m.p. 179-180°C. 

L .reatspectrum: 4, 17d0m66=0)5-2450tbr3 
2550 br cm” | (N-H) 


N.m.r. spectrum (DMSO-d 2.22r68vss CH,); 


6): 


Z2a8pe(6ass NMe,);3 3.00-3.65 (5 m, CH and CH, protons); 


Z 
$575t(3ns)563284n(3tS¥s OCH, protons; 7.18 6 (1s, aromatic 
proton) 

Anal. Calc. for Ci 5H55CINO2: Ceeb0e09siHe 7240 
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4,7-Dimethoxy-6-methy1-2-(dimethylamino)methyl-1- 
indanol hydrochloride 


A solution of 4,7-dimethoxy-6-methy1-2-(dimethy1- 
amino)methy1-1-indanone (3.0 g) in sodium dried ether 
(100 m1) was slowly added to a stirred suspension of 
lithium aluminum hydride (1.0 g) in the same solvent 
(100 m1). The mixture was heated under reflux for 12 hours, 
then cooled. The excess lithium aluminum hydride was 
decomposed with water and the suspension was filtered. The 
insoluble solid remaining was washed well with ether. The 
combined ether fractions (500 ml) were dried over magnesium 
sulfate, concentrated to 100 ml, and then saturated with 
gaseous hydrogen chloride. The solvent was removed, leaving 
a white solid (1.8 g) which slowly turned red. Attempts to 
crystallize the compound from ethanol, ethanol-ether, or 
ethanol-acetone failed. 

A solution of 4,7-dimethoxy-6-methy1-2-(dimethy]1- 
amino)methyl-1l-indanone (2.0 g) in methanol (25 m1) was 
slowly added to a solution of sodium borohydride (1.0 g) 
in methanol (25 ml) and water (25 ml) over one hour. The 
solution was then stirred for one hour, after which time 
hydrochloric acid was added dropwise to the reaction 
mixture until effervescence ceased. The solution was basi- 
fied with sodium bicarbonate, then evaporated. The residue 
was suspended in water and extracted with chloroform and 
the latter solution was collected, washed with water, then 


saturated with hydrogen chloride gas. Evaporation of the 
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Crystallization of the solid 


from ethanol yielded the title compound, m.p. 193-194°C. 


+ 
I.r. spectrum: 2450, 2610 br (N-H); 


3310 br cm~! (OH) 
Anal. Calc. 


C5 909569 5 e601: 
N, 4.64 
C 
N 


4,7-Dimethoxy-5-methy1-2-(dimethylamino)methylindane 


hydrochloride 


A solution of 4,7-dimethoxy-6-methy1-2-(dimethy1- 


amino)methyl-1l-indanol hydrochloride (1.0 g) in dioxane 


(20 m1) and hydrochloric acid (20 m1) was hydrogenated in 


the presence of palladium-charcoal (0.5 g) at 40 psi and 


room temperature for 12 hours (arbitrary). 


The catalyst 


and solvent were removed and the residue dried in a 


desiccator. The residue was then suspended in dry acetone 


and filtered. The insoluble solid material (0.67 g) was 


crystallized from ethanol and ether to yield the title 


compound, m.p. 204-205°C. 
I.r. spectrum: 2560 br, 2600 br cm! ( 


Anal .+Caldcaag for, Ci eH gCINO.,: 


+ 
N-H) 


H, 8.46; 


C5 626505015 Bau 2 
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d) Reactions Related to the Synthesis of Miscellaneous 


2-Aminoindanes 
2,5-Dimethoxycinnamic acid 
A solution of 2,5-dimethoxybenzaldehyde (50.0 g) 

and malonic acid (67.0 g) in pyridine (130 m1) and piperi- 
dine (5 ml) was heated under reflux for two hours, then 
poured into hydrochloric acid (150 ml) and ice-water 
(150 ml). The yellow precipitate (48.0 g) which formed 
was collected by filtration and washed with 5% hydrochloric 
acid, then distilled water. Crystallization from ethanol 
yielded the title compound, yellow needles, m.p. 145-146°C. 


Reported m.p. 147° (215) | 


Secon 


I.r. spectrum: 1690 (C=0); 2500-2700 cm 
Anal; Cale. ator 0114709: V8.0 5240 shige 


Round: 8C. 02.823 ts. .9.604 


3-(2,5-Dimethoxyphenyl)propionic acid 

A solution of 2,5-dimethoxycinnamic acid (20.0 g) 
in ethanol (200 ml) with 10% palladium-charcoal (1.0 g) 
suspended by stirring, was hydrogenated at room temperature 
and pressure. When the uptake of hydrogen ceased, the 
catalyst was removed by filtration and the solvent was 
evaporated, leaving a quantitative yield of the title 
compound, m.p. 62-65°C (ethanol). Reported m.p. 65-66°C! !32), 
I.r. spectrum: 1720 (C=0); 2550-2700 cm~! (0H) 
Anal. Calc. for C1 4H 494! Cy O02 2043) ia Gn 7d 

houndgheCy 162615 oHi c6271 
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3-(2,5-Dimethoxy-4-nitrophenyl)propionic acid 

To a solution of 3-(2,5-dimethoxyphenyl)propionic 
acid (7.0 g) and sodium nitrite (0.05 g) in glacial acetic 
acid (35 ml) was added dropwise nitric acid (6.0 m1) in 
water (30 ml). The resulting red solution was placed in 
an ice bath and stirred for one hour. The bulky yellow 
precipitate that formed was collected by filtration and 
thoroughly washed with water. The filtrate was diluted 
with water (150 ml), then extracted with chloroform. 
Removal of this solvent left a yellow solid, melting at the 
same temperature as the precipitate. The combined solids 
(6.2 g) were crystallized from ethanol to yield the title 
compound, m.p. 120.5-123°C. 

I.r. spectrum: 1340, 1570 (NO.); 1710 (C=0); 
2500-2700 cm! (0H) 

N.m.r. spectrum (CDC1,): 2.5-3.15 (4 m, CH); 
gees (1 fs.).5 3288 6(1 Bs OCH, protons; 6 A971 0 Ves) ies ont ese, 
aromatic protons; 9.71 (1 br s, exchanges with D0, OH) 


Anal. Calc. for C1447 3N0,: Cet Sle Gia HAs 7 Bis 


POUNG (27 6G 4.0 le Oo ti, 941.9 95 
N, 5.48 


Attempted cyclization of 3-(2,5-dimethoxy-4-nitro- 
ropionic acid with: 


a) polyphosphoric acid 
3-(2,5-dimethoxy-4-nitrophenyl)propionic acid (2.0 g) 
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was placed in polyphosphoric acid (20.0 g) at 60° for 
30 minutes, then added to ice-water (100 ml). The resulting 
precipitate was collected by filtration. This product was 
completely soluble in a 5% sodium bicarbonate solution. 
Acidification of this basic solution with hydrochloric acid 
caused the precipitation of starting material (1.52 g). 
Heating an identical mixture in an oil bath to 100° 
caused no change in color from that observed in the reaction 
described immediately above. When the temperature was 
raised to 120°, the reaction mixture started to turn dark 
brown. It was then poured into ice-water and a black tarry 
material settled to the bottom of the container. Extraction 
of this mixture with chloroform, followed by evaporation of 
the solvent left a negligible residue. The chloroform 
insoluble tarry material was negative to 2,4-DNP reagent, 


therefore it was not investigated further. 


b) sulfuric acid 

3-(2,5-Dimethoxy-4-nitrophenyl)propionic acid (1.0 g) 
was stirred in sulfuric acid (10 ml) at room temperature 
for two hours, then poured into ice water. The precipitate 
was collected and dried. Mixed melting point determinations 
showed it to be starting material. 

The reaction was repeated at 60° for two hours, then 
added to ice water. A dark brown solution without any 
precipitate formed. Extraction of the solution with chloro- 


form failed to yield any product. 
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Starting material was obtained when an identical 
mixture was stirred in sulfuric acid at room temperature 


for 24 hours. 


3-(4-Amino-2,5-dimethoxyphenyl)propionic acid 
A solution of 3-(2,5-dimethoxy-4-nitropheny])pro- 
pionic acid (12.0 g) in ethanol (200 ml) was hydrogenated 
at room temperature and pressure in the presence of 10% 
palladium-charcoal (1.0 g). A precipitate remained in the 
reaction flask after the theoretical volume of hydrogen was 
absorbed. The mixture was heated until dissolution was 
attained, then filtered to remove the catalyst. Evaporation 
of the solvent gave a quantitative yield of the title 
compound, m.p. 134-135°C (ethanol). 
I.r. spectrum: 1700 br (C=0); 2500-2700 (0H); 
3200, 3400 cm”! (NH,) 
Anal. Calc. for C,H 5N0,: 
Found: 65587843 5H. 6.67; 
N, 6.34 


3-(4-Acetamido-2,5-dimethoxyphenyl)propionic acid 


A solution of 3-(4-amino-2,5-dimethoxyphenyl1)pro- 
pionic acid hydrochloride (10.0 g) in water (100 m1) and 
acetic anhydride (45.0 ml) was shaken vigorously until 


the evolution of heat ceased. Sodium acetate (50.0 g) 
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in water (50 ml) was added to the reaction mixture and on 
cooling the title compound precipitated from solution and 
was collected by filtration (10.2 g). Crystallization 
from ethanol yielded this product as a white solid, 
m.p. 186-188°C. 

I.rs"spectrum: 1630 (amide C=0); 1730 (acid ¢C=0); 


| 


2500-2700 (0H); 3260 cm br (NH) 


Anal. Calc. for C1 3H, 5NO;-: Gy S841; HH; 6.41; 
N, 5.24 

Found: 63; S8255; H, 6.34; 
N3%0 oD 


Cyclization of 3-(4-acetamido-2,5-dimethoxypheny] )pro- 
pionic acid with: 


a) polyphosphoric acid 
3-(4-Acetamido-2,5-dimethoxypheny])propionic acid 


(10.0 g) in polyphosphoric acid (100 g) was heated for 
30 minutes at 85°; only a slight color change (light green) 
was observed. Addition of this reaction mixture to water 
resulted in the formation of a white precipitate. Mixed 
melting point determinations showed it to be identical with 
starting material (8.9 g). 

The same material in polyphosphoric acid was heated 
on a glycerine bath until the solution became yellow (100- 
120°), then added to water. No precipitate formed. When 
a portion of the solution was basified no precipitate 


formed. The solution was, however, positive to 2,4-DNP 
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reagent. Extraction of the solution with chloroform 
followed by its evaporation left 6-acetamido-4,7-dimethoxy- 
l-indanone (0.12 g). It was crystallized from ethanol, 
Meptdd75.5-177<5°Gs 

I.r. spectrum: 1665 (amide C=0); 1710 (ketone C=0); 
3310 cm7! (NH) 


Anal. Calc. for C 0 


135 NOq: 


Found: C, 62.65; H, 6.46; 


3-(4-Acetamido-2,5-dimethoxyphenyl)propionic acid 
(3.0 g) in polyphosphoric acid (30 g) was heated at 120° 
for ten minutes, then poured into water. Extraction of 
the resulting solution with chloroform yielded the 
indanone (0.86 g). 

Heating an identical mixture for ten minutes at 130°, 
then following the above procedure, yielded crude material 
(1.2 g) from which was isolated 6-acetamido-4,7-dimethoxy- 
l-indanone (0.7 g). 

Treating 3-(4-acetamido-2,5-dimethoxypheny] )pro- 
pionic acid (6.0 g) in polyphosphoric acid (60 g) at 120° 
for 40 minutes as described above yielded the crude product 


(2.6 g) from which was isolated pure indanone (1.4 g). 


b) sulfuric acid 


A solution of 3-(4-acetamido-2,5-dimethoxypheny])pro- 
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pionic acid (1.0 g) in sulfuric acid (10 ml) was stirred 
at room temperature for 24 hours, then added to ice water. 
Extraction of the resulting suspension with chloroform 
yielded starting material (0.8 g). No indanone (2,4-DNP 
reagent) was detected. 

Heating an identical solution at 70° for 12 hours, 
followed by its addition to ice-water gave a clear solution. 
Attempts to isolate a product by chloroform extraction was 


unsuccessful. This reaction was not investigated further. 


6-Amino-4,7-dimethoxy-l-indanone hydrochloride 


A suspension of 6-acetamido-4,7-dimethoxy-1l-indanone 

(1.0 g) in 6N hydrochloric acid (50 ml) was heated at 
reflux temperature for three hours, then cooled. The 
solution was then extracted with chloroform. The aqueous 
portion was separated and evaporated to dryness, leaving 
the title compound (0.63 g). Crystallization of this 
material proved extremely difficult and the analysis was 
performed on an amorphous form (m.p. 203°C). 


] 


a8 = 
I.r. spectrum: 1610, 2600 (N-H); 1715 cm (C=0) 
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Anal. Calc. for C171, gC INO,: CrieD eZ. tao a7 O's 
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Preparation of 4,7-dimethoxy-1l-indanone by cyclization 
of 3- 2,5-dimethoxyphenyl )propionic acid with: 

a) polyphosphoric acid 
3-(2,5-Dimethoxyphenyl)propionic acid was treated 


with polyphosphoric acid as described on page 241. When 
the mixture was heated to 50°, it turned a yellow color. 
Further heating caused the reaction mixture to turn dark 
red-black. After heating the reaction mixture for different 
lengths of time (see below), it was poured into ice-water. 
In each instance a red oil separated from the solution. 
The oil was then extracted with chloroform and evaporated 
to yield another red oil which gave a positive test with 
2,4-DNP reagent. In an attempt to isolate the ketone from 
the crude reaction mixture, the oil was dissolved in chloro- 
form and extracted with a 5% sodium bicarbonate solution. 
However, a very stable emulsion formed. Even after standing 
for two weeks it had not completely cracked. Addition of 
brine or cooling the emulsion did not hasten its separation. 
When a solution of the crude reaction product in 
chloroform was similarly extracted with a 5% sodium bicarb- 
Oonate solution, a less stable emulsion resulted. An even 
less stable emulsion occurred after a solution of the crude 
reaction product in ether was extracted with a 5% sodium 
bicarbonate solution. It cracked within a week. 
The cyclization reaction was attempted employing 


the following conditions: 
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Propionic acid Temperature Time Crude Indanone Recovered 


lvOhg 60° 5 min negligible 
820 g 80° 10 min 1e5' g 
8E.04g 80° 30 min 3#07g 
hOnOng 80° behr 4.2g 
2520. Gg 80° Aso ehr T1320 %g 
LOFORg 100° 15 min 60g 
25.0 Gg 100° 15 min l2adeg 


The crude indanone was recovered by evaporating 


the organic solvent, then crystallizing the residue from 


ethanol; m.p. 124-125°C. Reported m.p. 124-125°¢ (132), 


' (c=0) 


C408. 43 wii e6.30 


I.r. spectrum: 1700 cm 


AnalaxGalereforvé 0 


11#7293: 
Found) dC enO8e5 hi ehsobnd9 


b) phosphorus pentoxide 


Phosphorus pentoxide (40 g) was added to a solution 
of 3-(2,5-dimethoxyphenyl)propionic acid (10.0 g) in dried 
benzene (250 ml). The mixture was stirred and heated on a 
steam bath for 2.5 hours. The phosphorus pentoxide was 
then decomposed with water and the organic layer collected. 
The aqueous layer was extracted with ether (300 mi) and 
combined with the other organic fraction. After washing 
the organic fraction with a 5% sodium carbonate solution, 
the solvent was evaporated, leaving 3.2 g of 4,7-dimethoxy- 


l-indanone. 
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The reaction was repeated with 35.0 g of 3-(2,5-di- 
methoxyphenyl)propionic acid, except the reaction time was 
extended to five hours. Employing the reaction procedure 
described immediately above yielded 8.7 g of 4,7-dimethoxy- 


l-indanone. 


4,7-Dimethoxy-6-nitro-1l-indanone 

A solution of nitric acid (10 ml) in water (30 m1) 
was added dropwise to a stirred solution of 4,7-dimethoxy-1- 
indanone (10.0 g) and sodium nitrite (0.2 g) in glacial 
acetic acid (50 ml). The solution was stirred for one hour, 
then diluted with ice-water (200 ml). The resulting yellow 
suspension was extracted with chloroform. Evaporation of 
the chloroform left a yellow solid (6.8 g) which was 
crystallized from ethanol to yield the title compound, 
m.p. 162-163°C. 


] 


I.r. spectrum: 1340, 1520 (NO,); 1710 cm (C=0) 


Anal. Calc. for C NO;: @, 455 69 1 GH, wa 16:7 


W111 
FAduitd = OC) U5'6).,0 41s. PH, <4.i6°7 


6-Amino-4,7-dimethoxy-l-indanone hydrochloride 


4,7-Dimethoxy-6-nitro-l-indanone (2.0 g) was 
suspended in ethanol (50 ml) and hydrogenated at room 
temperature and pressure in the presence of palladium- 
charcoal (0.1 9). When the theoretical quantity of hydrogen 


was absorbed, the catalyst was removed by filtration and 
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the solvent was evaporated, leaving a semi-solid residue. 
Attempts to crystallize the semi-solid failed. This crude 
material was extracted with 5% hydrochloric acid, then 
evaporated to yield a solid product (0.7 g). Crystalliza- 
tion from ethanol yielded a product, m.p. 200-203°C, which, 
by mixed melting point determinations, was identified as 


the title compound. 


4,7-Dimethoxy-2-nitroso-l-indanone 

Ethyl nitrite gas was slowly bubbled into a solution 
of 4,7-dimethoxy-1l-indanone (5.0 g) in ethanol (100 m1) and 
hydrochloric acid (10 ml). A solid material crystallized 
from the solution after approximately 20 minutes. After 
this material was removed by filtration, the filtrate was 
further treated with ethyl nitrite and this procedure was 
repeated until no more solid formed (approximately two 
hours). The combined solids (3.9 g) were dissolved in 10% 
sodium hydroxide, filtered, and then acidified with hydro- 
chloric acid to yield the title compound, m.p. 233-234.5°C. 

I.r. spectrum: 1650 (C=N); 1732 (C=0); 


| br. (OH) 


3300 cm 
AnalxaoCalc: -for C1 Hy {N0,: Ce 99.72; Hien Saad 
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2-Amino-4,7-dimethoxy-1-indanone hydrochloride 


A suspension of 4,7-dimethoxy-2-isonitroso-1- 
indanone (5.0 g) in ethanol (200 m1) and hydrochloric acid 
(5 m1) was hydrogenated at room temperature and pressure 
in the presence of palladium-charcoal until the theoretical 
amount of hydrogen was absorbed. The catalyst was then 
removed by filtration and the solvent evaporated, leaving 
a white solid (4.5 g), which when crystallized from ethanol, 
yielded the title compound, m.p. 260-262°C. 

I.r. spectrum: 1590, 1980, 2610-2700 (N-H); 
9(¢20} 

Anal. Calc. for C,H, qC1N03: €9d54 221 81H. was 79; 


1710 cm 


Found: (a@pi53a983 .HS715e98; 


2-Amino-4,7-dimethoxy-l-indanol hydrochloride 


A solution of 4,7-dimethoxy-2-isonitroso-1l-indanone 
(3.0 g) in ethanol (100 ml) and 5% sodium hydroxide 
solution (10 ml) was hydrogenated at room temperature and 
pressure in the presence of palladium-charcoal (0.2 g) 
until the theoretical amount of hydrogen was absorbed. The 
residue which remained after removal of the catalyst and 
solvent was suspended in water and extracted with chloro- 
form. The chloroform layer was washed with water, saturated 


with hydrogen chloride gas, and then evaporated, leaving a 
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solid (1.98 g). Crystallization of this material from 
ethanol yielded the title compound, m.p. 182-184°C. 
+ 
I.r. spectrum: 1600, 2080, 2580-2660 (N-H); 


] 


3350 cm br (OH) 


Anal. Calc. for C CINO.: SS hee On OR 


1116 C 
N, 5.70 
C 
N 


Found: Seo O COU tins amt Fs 
746 202 


2-Amino-4,7-dimethoxyindane hydrochloride 
A solution of 2-amino-4,7-dimethoxy-l-indanol (1.0 g) 


in dioxane (20 m1) and hydrochloric acid (20 ml) was 
hydrogenated at room temperature and pressure under palla- 
dium-charcoal (0.2 g) for 15 hours (arbitrary). The 
catalyst and solvent were removed and the solid residue 
was dried, suspended in acetone, and then filtered. This 
solid material (0.91 g) was crystallized from ethanol and 
ether to yield the title compound, m.p. 245-247°C. 

I.r. spectrum: 1615, 2030, 2380-2700 cm7! (N-H) 

Mass spectrum: 193 (86) [C,H 5N05]; 
m/e (% rel. abund.) 

N.m.r. spectrum (D,0): 3.18 (4 t, J = 6 cps, CHA) 
3788 (6s; OCH); 3294-440 lm. CH) ss 6 9 6: 02'S 5 
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Anal. Calc. for CH 6 CINO.: Cei157. Sis 97. 02; 
N, 6.10 

Found:?+-C, +578 438S8Hi 572168 
N, 1628 


2-Acetamido-4,7-dimethoxyindane 


A solution of 2-amino-4,7-dimethoxyindane hydro- 
chloride (1.0 g) in water (15 m1) and acetic anhydride 
(10 m1) was gently heated to initiate the reaction, then 
shaken vigorously until the evolution of heat ceased. A 
solution of sodium acetate (5.0 g) in water (10 m1) was 
added and the reaction mixture was cooled. When no solid 
precipitated from this solution, the solvent was evaporated 
and the residue suspended in 5% hydrochloric acid, then 
filtered. The insoluble portion (0.52 g) was collected, 
then crystallized from ethanol to yield the title compound, 
m.p. 143-146°C. 


I.r. spectrum: 1640 (C=0); 3260 cm! 


(NH) 
Mass spectrum: 235 (15) [C,,H,5N03]; 
m/e (% rel. abund.) 
Anal. Calc. for C1 3H,7N02: N; 5¥98 
Found: N, 5.42 


Attempted synthesis of 2-acetamido-4,7-dimethoxy-5- 


nitroindane 
A solution of nitric acid (1 ml) in water (4 m1) 


was added dropwise to a stirred solution of 2-acetamido-4,/- 
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dimethoxyindane (1.0 g) and sodium nitrite (0.01 g) in 
acetic acid (10 ml). The solution was stirred for one hour, 
then diluted with ice water (100 ml). This resulted in the 
precipitation of a red gummy product. The mixture was 
extracted with chloroform, then evaporated, leaving another 
red tarry compound. Attempts to crystallize this material 
from a variety of solvents including ethanol, ethanol and 
water, and acetone and water, were unsuccessful. The crude 
material was then suspended in a 20% sodium hydroxide 
solution (25 ml) and heated under reflux for two hours. 

The cooled solution was then extracted with chloroform. 
Evaporation of the chloroform left a red tarry material 
which was insoluble in 5% hydrochloric acid. This reaction 


was not investigated further. 


2-Amino-5-bromo-4,7-dimethoxyindane hydrochloride 


A solution of bromine in chloroform (5%) was added 
dropwise to a solution of 2-amino-4,/7-dimethoxyindane 
(0.5 g) in chloroform (40 m1) and ethanol (10 ml). After 
the addition of approximately 5 drops of bromine solution, 
the reaction mixture was colored red; even after stirring 
eight hours the red color had not disappeared. The solvent 
was then evaporated and starting material was recovered. 

A similar result was obtained after bromine and 


chloroform were added to 2-amino-4,7-dimethoxyindane (0.5 g) 


in ethanol (20 m1). 
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When a solution of bromine water was added drop- 
wise to a stirred solution of 2-amino-4,7-dimethoxyindane 
hydrochloride (0.5 g) in ethanol {20 ml), the red color of 
bromine disappeared after the addition of each drop. A 
Slight excess of bromine water was added to the solution, 
then it was stirred for two hours. The solution was basi- 
fied with 5% sodium bicarbonate solution and evaporated. 
The residue was suspended in water and extracted with 
chloroform. Evaporation of this latter solvent left a red- 
brown oil. A solution of this oil in chloroform was then 
extracted with 5% hydrochloric acid. Evaporation of this 
latter solvent left a solid residue (0.22 g). Crystalli- 
zation of this material from ethanol yielded a mono- 
brominated derivative of 2-amino-4,/-dimethoxyindane, 

m.p. 235-237°C. This material was assumed to be 2-amino-5- 
bromo-4,7-dimethoxyindane hydrochloride. 

I.r. spectrum: 1600, 2050, 2590-2690 cm7! (N-H) 

Mass spectrum: 273 (30) [C,,H,4°'BrN0]3 271 (30) 
[C,,Hy4/ BrNO, 1s m/e (% rel. abund.) 

Bromine water was added dropwise to a solution of 
2-amino-4,7-dimethoxyindane hydrochloride (0.4 g) in 
water (20 ml) until ’a’slight sred color “persisted. ~The 
solution was then stirred for two hours, after which time 
it was basified with 5% sodium hydroxide. The red solution 
was then extracted with ether (30 ml). The latter solvent 


was collected, washed with water, saturated with hydrogen 
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chloride gas, and then evaporated, leaving a white solid 
(0.14 g). Crystallization of this material yielded a 
compound identical with the brominated derivative just 


described, m.p. 236-237°C. 


3-(4-Bromo-2,5-dimethoxyphenyl)propionic acid 


A solution of bromine in chloroform was added to a 
Solution of 3-(2,5-dimethoxyphenyl)propionic acid (4.0 g) 
in chloroform (100 ml) as described on page 279. Starting 
material, however, was recovered from the reaction. 

When bromine water was added to a solution of 
3-(2,5-dimethoxyphenyl)propionic acid (9.0 g) in ethanol 
(100 ml), the red color of bromine disappeared. A slight 
excess of bromine water was added, then the solution was 
stirred for four hours. Evaporation of the solvent left an 
oi] which was dissolved in chloroform and extracted with 
5% sodium hydroxide solution. Acidification of the aqueous 
extract with hydrochloric acid gave a solid (5.4 g) which, 
when crystallized from ethanol, yielded 3-(4-bromo-2,5-di- 


methoxyphenyl)propionic acid, m.p. 136-137°C. 


Y (ou) 


I.r. spectrum: 1700 (C=0); 2500-2700 cm 
N.m.r. spectrum (CDC1,): 2.52-3.12 (4° m,° CH, 
pro tons!)6n32764(Srshq-3,B1d(se shaq OCH. protonss06t80adids), 
7.03 (1s), aromatic protons; 11.36 6 (1 brs, exchanges 
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Anal. Calc. for C H, 3Br0 G85 FOO HY =4 +53 


4: 
Pound \S°@y 45 635° H, 4.59 


1] 


Evaporation of the chloroform solution left a red 
Cans Pi.r. 1740 cm”! (ester) ] which, when heated in 10% 
sodium hydroxide solution under reflux for one hour and 
then acidified, yielded 3-(4-bromo-2,5-dimethoxypheny1)pro- 
bionic acid''('3. 43%q)). 

When bromine water was added dropwise to a stirred 
solution of 3-(2,5-dimethoxyphenyl)propionic acid (25 g) 
in dioxane (100 ml) and water (25 m1), 3-(4-bromo-2,5-di- 
methoxyphenyl)propionic acid crystallized from solution. 
The solid was collected by filtration and more bromine 
water was added to the reaction mixture, causing the 
crystallization of additional 3-(4-bromo-2,5-dimethoxy- 
phenyl)propionic acid. When a slight excess of bromine 
had been added, the solution was diluted with water to 
precipitate more product. The combined solids (22.2 g) 
crystallized from ethanol and water and yielded the title 


compound. 


6-Bromo-4,7-dimethoxy-1l-indanone 


The cyclization was undertaken as described on page 
241. When 3-(4-bromo-2,5-dimethoxyphenyl)propionic acid 
(10.0 g) was heated in polyphosphoric acid (100 g) at 100° 
for one hour, a solid material (2.6 g) was collected from 


the chloroform extract. Crystallization of this material 
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from ethanol yielded the title compound, m.p. 109°C. 
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6-Bromo-4,7-dimethoxy-2-isonitroso-1l-indanone 

Freshly generated ethyl nitrite gas was slowly 
bubbled into a solution of 6-bromo-4,7-dimethoxy-1-indanone 
(3.0 g) in ethanol (60 m1) and hydrochloric acid (5 m1) 
using the method described on page 275. A total of 1.2 g 
of solid was recovered. It melted with decomposition 
between 245-250°C. Although it was not purified, it was 
assumed to be the title compound. 

I.r> spectrum: -1650,/(C=N); 1730 (C=0); 


1 


3300 cm ~ br (OH) 


Catalytic hydrogenation of 6-bromo-4,/-dimethoxy-2- 
isonitroso-l-indanone in: 


a) ethanol and hydrochloric acid 

A solution of 6-bromo-4,7-dimethoxy-2-isonitroso-1- 
indanone (0.6 g) in ethanol (50 m1) and hydrochloric acid 
(3 m1) was hydrogenated at room temperature and pressure 
in the presence of palladium-charcoal (0.2 g) for 12 hours 
(arbitrary). Removal of the catalyst and solvent left a 
compound which had an i.r. spectrum superimposible on the 
i.r. spectrum of 2-amino-4,7-dimethoxy-l-indanone hydro- 


chioride. A mixture of these two materials did not show 
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a depression in the melting point. 


b) ethanol and sodium hydroxide 


A solution of 6-bromo-4,7-dimethoxy-2-isonitroso-1- 
indanone (1.0 g) in ethanol (100 ml) and 5% sodium hydroxide 
(5 m1) was hydrogenated at room temperature and pressure in 
the presence of palladium-charcoal (0.1 g) for 12 hours 
(arbitrary). The catalyst and solvent were removed and the 
residue was suspended in water and extracted with chloro- 
form. After the chloroform layer was collected, it was 
washed well with water, saturated with gaseous hydrogen 
chloride, and then evaporated. The solid residue (0.64 g) 
was crystallized from ethanol, m.p. 180-182°C. The i.r. 
spectrum of this compound was superimposible on that of 
2-amino-4,7-dimethoxy-l-indanol hydrochloride. A mixture 
of these two materials failed to show a depression in their 


melting point. 


Hydrogenation of 3-(4-bromo-2,5-dimethoxyphenyl )pro- 
pionic acid 


A solution of 3-(4-bromo-2,5-dimethoxyphenyl)pro- 
pionic acid (1.0 g) in ethanol (50 ml) was hydrogenated 
at 20 psi and room temperature in the presence of palladium- 
charcoal (0.1 g) for 12 hours. The catalyst and solvent 
were removed and an 011, which was insoluble in a 5% 
sodium hydroxide solution, remained. The oil was suspended 


in 10% sodium hydroxide solution (20 ml), then heated under 
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reflux for one hour. The cooled solution was then acidified 
with hydrochloric acid and the resultant precipitate 
collected. The i.r. spectrum of this material was superim- 
posible on the i.r. spectrum of 3-(2,5-dimethoxypheny] )pro- 
pionic acid. A mixture of these two materials did not show 


any depression of their melting point. 


4-Methoxycinnamic acid 
A solution of p-methoxybenzaldehyde (65.0 g) and 


malonic acid (87,0 g) in pyridine (150 ml) and piperidine 

(7 m1) was heated under reflux for two hours, then poured 
into ice and hydrochloric acid (300 ml). The resulting 
precipitate was collected by filtration (63.0 g) and crys- 
tallized from ethanol to yield the title compound, m.p. 170- 
W73°C. Reported mp. 17].6-173°C\ 


YOK) 


I.r. spectrum: 1690 (C=0); 2450-2700 cm 
3-(4-Methoxyphenyl)propionic acid 

A suspension of 4-methoxycinnamic acid (50.0 g) in 
ethanol (300 ml) was hydrogenated at room temperature and 
pressure in the presence of palladium-charcoal (2.0 g) 
until the theoretical amount of hydrogen was absorbed. The 
catalyst and solvent were removed and the solid remaining 
was crystallized from ethanol to yield the title compound 
(50.0 g), m.p. 100-102°C. Reported m.p. 103-105°C'20!) 


I.r. spectrum: 1700 cm7! (C=0) 
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Preparation of 6-methoxy-l-indanone by cyclization of 
ropionic acid with: 


a) polyphosphoric acid 
After 3-(4-methoxyphenyl)propionic acid (15.0 g) in 


polyphosphoric acid (150.0 g) was heated at 80° for one 
hour, the reaction mixture was added to water. The 
resulting suspension was filtered, then washed with 5% 
sodium bicarbonate. The remaining solid, which turned to 
an Oi] on standing, was virtually negative to 2,4-DNP 
reagent. Attempts to crystallize this material were 
unsuccessful. Similar results were obtained when the 
reaction was carried out at higher temperatures and longer 


reaction times. 


b) Friedel-Craft reaction conditions 
3-(4-Methoxyphenyl)propionic acid (12 g) and 
phosphorus pentachloride (14.4 g) were mixed with shaking 

in a 500 ml round bottom flask. The mixture melted and 
hydrogen chloride gas evolved. After the flask was 
evacuated at 80°, the residue was dissolved in benzene 

(300 m1), then cooled. Aluminum chloride (9.6 g) was 

added to the mixture over 15 minutes, then it was stirred 
at room temperature for four hours. The dark red complex 
which formed was decomposed with ice and hydrochloric acid. 
The resulting suspension was extracted with ether. This 
extract was then washed with 2% potassium hydroxide and 


evaporated to give 6-methoxy-l-indanone (3.2 g), m.p. 108°C 


40 -noftg SSr09N3 


7 1h, 4, ij 


bias stro tazodaytog (s 


ot stté 


/ 


of (p O.@f) bros 2 fnefqotg(Tynedayxons sm-s)- é 1s3tA 


sno vot °08 te betsen esw (p 0.021) bios > rrodq2onqylo 
‘st ; 
oiT .1936W od bobbs e6w ovusxtm notsiosey ont a 


ft ree 
Sd notw bedesaw nods cbovsItit 2sw Nnofreneqeve ont a To) 


\ 


oy bsnvus dotiw ,brfoe paratsmey. iT A edpemiinihiagtel: mu th 
WG-h,S of avixedan vifeudviv 26m .pmtbnsse. NO tom 
s1ow ferfyassam 2ehad ssrifsd aurD oF 2dqmastA naps 


siv nanw bentseddo stow effuzey seltmre Tw} 2263queR 
fspno! bos zone isqmet vsnerl Je tap botrss 25W nottos: 9 
ae 
,2omts notsosaq 
) * a 
a / it 

2nokifbyos nattosey tteidJ-lobstyi (d 
| ) . ~ : 7 ~ Sy oe 
bis (e Si) bios astaotqovg( lynetqyxoAtoM-Af) -£ is 


pntasde dtiw bextm stow (@ &.8T) sh trol dass nag eur ong2ong 
bis besfam syutxitn oat |, de6Tt motiod WANN 
25w Saett sds 4Sae7A bev avs 26) abtrof io nsporbyn 
snasned nf bovilozefoe 26m subresy ond -°08 76 ne 


26w (¢ &.@) sbisotio muah, .bgtoo> nort (Ta 00g) 
oe) 

bsyvtte esw 3 nedd ,2etunrm ef Pave bely re ans 03 bebbs 
3 at, 
xsiqmos box ANGb SHT  .2yUOR INOT Vet otuseraqmed ‘noo = 
0 an 


.bfos sFAGhiOOYb ER bab 99% At tw bezoqmeasb 25 bemiot dots 


® mg 
2tnl =yoendts Atiw neu errr el egw nohens ud paid fue A 
q ra as 


ve i) bee 
bis sbtxovbyA mibeeaiee eS atiw bedesw oe atte 13x: 


1 
9°20 .q.m alp $.8) snonsbat- f- “Kody am ‘avie y of b pe qsve 


J ie ie 


= 28/ - 


(ethanol). Reported m.p. 108-109°¢ (297) | 
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lr. spect run. 1695. cm a (650) 


2-Isonitroso-6-methoxy-1l-indanone 


Ethyl nitrite was slowly bubbled into a solution of 
6-methoxy-2-indanone (12.0 g) in ethanol (300 m1) and 
hydrochloric acid (20 ml) as described on page 275. The 
combined solids which precipitated from solution (6.8 g) 
were dissolved in 10% aqueous sodium hydroxide. After 
filtering, the solution was acidified with hydrochloric 
acid to yield a precipitate of the title compound, m.p. 223- 
eeot., Reported m.p. 221°¢ (216) | 
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2-Amino-6-methoxy-1l-indanol hydrochloride 


A suspension of 2-isonitroso-6-methoxy-1l-indanone 
(6.0 g) in ethanol (250 m1) and 10% sodium hydroxide 
solution (10 ml) was hydrogenated at room temperature and 
pressure in the presence of palladium-charcoal (0.6 g) for 
12 hours (arbitrary). The catalyst and solvent were then 
removed, leaving a dark oil. This oi] was suspended in 
water and extracted with chloroform. The latter extract 


was washed with water, saturated with gaseous hydrogen 
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chloride, and then evaporated. The residue was suspended 
in acetone and the insoluble material remaining (2.98 g), 
when crystallized from ethanol, yielded the title compound, 


Mop. 220-c34°C. iReporvted mp. 2}7<222°C atid 210-232°C 
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2-Amino-5-methoxyindane hydrochloride 

A solution of 2-amino-6-methoxy-l-indanol hydro- 
chloride (0.1 g) in hydrochloric acid (50 ml) was hydro- 
genated at 40 psi and room temperature in the presence of 
palladium-charcoal (0.1 g) for two hours. An additional 
0.2 g of palladium-charcoal was added to the mixture and 
hydrogenation was continued under the above conditions for 
six hours. After this time the catalyst and solvent were 
removed, leaving a solid residue (0.71 g). Crystalliza- 
tion of this material from ethanol yielded the title 
compound, m.p. 240-242°C, ‘Reported m.p. 231-234°¢!!18) 
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10"q4 


Found: Cl "602 753 5h, #7 S262 


e) Reactions Related to the Synthesis of 1-Aminoindanes 


4,7-Dimethoxy-6-methyl-1-indanone oxime 

A solution of 4,7-dimethoxy-6-methy1-1-indanone 
(7.0 g), hydroxylamine hydrochloride (7.0 g) in ethanol 
(100 m1), and pyridine (8 m1) was heated on a water bath 
at 80° with occasional shaking. After ten minutes a 
precipitate formed. The solution was heated for an 
additional 15 minutes, cooled, and then filtered. The 
solid (5.7 g) was washed well with 5% hydrochloric acid, 
then crystallized from methanol to yield the title compound, 
“i ena ALat s ra #8 Mie Oo 

iY oe SDECTYUM. a1 3200 cm7! br (0H) 

Anal Cahc. 4 OT CoH, ,N02: C0014 se O33 

Pounds .8C. 2608 10s Hawo 179 


Preparation of l-amino-4,7-dimethoxy-6-methylindane 
hydrobromide by reduction of 4,/-dimethoxy-6-methy1-1- 


indanone oxime with: 
a) lithium aluminum hydride 
A suspension of finely powdered oxime of 4,/7-di- 
methoxy-6-methyl-1l-indanone (4.5 g) in sodium dried ether 


(200 m1) was slowly added to a stirred suspension of 
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lithium aluminum hydride (1.0 g) in the same solvent 
(100 m1). The mixture was then heated under reflux for 30 hr 
cooled, and the excess lithium aluminum hydride decomposed 
with water. The suspension was filtered and the insoluble 
material washed well with ether. The combined ether 
fractions were dried over magnesium sulfate, then saturated 
with hydrogen bromide gas. The precipitate (4.8 g) which 
formed was collected by filtration and crystallized from 
ethanol to yield l-amino-4,7-dimethoxy-6-methylindane 
hydrobromide, m.p. 213.5-214.5°C. 
Rani .sfeétrumor 1590,.8000, 256082e80 ant. Usa) 
Bia lo Gace fox Ci 5H, gBrNO.: Cee se 01 Hie 0 29s 
N, 4.86 
Found: W5C%.50.04;, H.,. 6.42; 
N, 4.86 


b) by catalytic hydrogenation 
A solution of the oxime of 4,7-dimethoxy-6-methy1-1- 


indanone (2.0 g) in ethanol (50 ml) was hydrogenated at 
room temperature and pressure in the presence of platinum 
dioxide (0.1 g) for 12 hours (overnight). The catalyst 
and solvent were removed and the residue dissolved in 
ether, then saturated with hydrogen bromide gas to yield 


l-amino-4,7-dimethoxy-6-methylindane hydrobromide (1.84 g). 
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4,7-Dimethoxy-l-indanone oxime 

A solution of 4,7-dimethoxy-1l-indanone (2.5 g) and 
hydroxylamine hydrochloride (2.5 g) in ethanol (15 ml) and 
pyridine (5 ml) was heated on a water bath for 15 minutes. 
The solution was then cooled and the solid which precipi- 
tated from solution was collected by filtration and washed 
well with cold 5% hydrochloric acid. Crystallization of 
the dried solid (2.1 g) from ethanol yielded the title 
compound, m.p. 230-232°C. 


| br (OH) 


ier. (spectrum: 3210 cm: 
Ana. Gale. for C1 4H, 3N0.: G5 NOSA/S ye bs Gone 
N; 6.76 
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Preparation of l-amino-4,7-dimethoxyindane hydrobromide 
by reduction of 4,/-dimetnoxy-l-indanone oxime with: 


a) lithium aluminum hydride 


A suspension of the oxime of 4,7-dimethoxy-1l-indanone 


(2.0 g) in sodium dried ether (100 ml) was added slowly to 
a stirred suspension of lithium aluminum hydride (1.5 g) 
in the same solvent (100 ml). The suspension was then 
heated under reflux for 12 hours, cooled, and the excess 
Tithium aluminum hydride was decomposed with water. The 
suspension was filtered and the insoluble cake was washed 
well with ether. The combined ether fractions were dried 


over magnesium sulfate, then saturated with hydrogen 
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bromide gas. The solid which precipitated (0.22 g) from 
solution was crystallized from ethanol and ether, m.p. 225- 


ZIA6P 0). 


b) by catalytic reduction 
A solution of the oxime (2.0 g) in ethanol (150 m1) 


was hydrogenated at room temperature and pressure in the 
presence of palladium-charcoal (0.1 9) for 15 hours; no 
hydrogen was absorbed. Acetic acid (100 m1) and palladium- 
charcoal (0.1 g) were then added to the above solution 
which was then subjected to the same hydrogenation condi- 
tions. Hydrogen was slowly absorbed over six hours. The 
catalyst and solvent were then removed and an oily residue 
remained. This residue was suspended in 5% sodium bicarb- 
Onate and extracted with chloroform. The chloroform was 
collected, washed well with water, saturated with hydrogen 
bromide gas, and evaporated. The solid which remained 
(0.62 g) was crystallized from ethanol and ether, m.p. 225- 
220°C. 

The same oxime (1.2 9) in acetic acid (25 ml) and 
sulfuric acid (1 ml) was hydrogenated in the presence of 
palladium-charcoal (0.2 g). Because less than the theore- 
tical amount of hydrogen was incorporated, an additional 
0.1 g of palladium-charcoal in ethanol (50 m1) was added 
to the mixture and hydrogenation was continued for six 
hours, during which time the theoretical amount of hydrogen 


was absorbed. The catalyst was removed by filtration, and 
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the acid solution neutralized with sodium bicarbonate, 
then evaporated. The residue was suspended in 5% sodium 
bicarbonate solution, then extracted with chloroform. The 
chloroform extract was washed with water, dried, and 
Saturated with hydrogen bromide gas. The solvent was 
evaporated, leaving a solid which was crystallized from 
ethanol to yield l-amino-4,7-dimethoxyindane hydrobromide 
ls beg heetap 225522696 ~ 

GUN Gath BoLROCuLLoG0s cacdne sae cual cuen 


AnaleeCalesn,for C,H, 6BrN0 GC, e48sh9e He95 688: 
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Foungdinagls 485063 pHs 45 AO: 


1-Amino-6-bromo-4,7-dimethoxyindane hydrochloride 


Bromine water was added dropwise to a stirred 
solution of l-amino-4,/7-dimethoxyindane hydrochloride 
(0.5 g) in water (20 ml) until a red color persisted. The 
solution was then stirred for two hours, basified with 
sodium hydroxide solution, and then extracted with ether. 
The ether layer was dried over magnesium sulfate, then 
saturated with hydrogen chloride gas. Evaporation of the 
solvent left an oil which crystallized from ethanol and 
acetonertoeyield atsohid (Ow2)eg)evrm.peg2d722192C.inltywas 
assumed to be the title compound. 
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Mass spectrum: 273 (30) [C Sle rNO,]3 271 (30) 


‘i Ts 
[C1 Hy, BrN0.]; m/e (% rel. abund. ) 
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6-Methoxy-l-indanone oxime 
A solution of 6-methoxy-l-indanone (2.5 g) and 


hydroxylamine hydrochloride (2.5 g) in ethanol (30 m1) and 
pyridine (10 ml) was heated on a water bath for 20 minutes. 
The solvent was then removed, leaving a semi-solid residue 
which solidified when triturated with water. The solid was 
collected by filtration (2.5 g), then crystallized from 
ethanol to yield the title compound, m.p. 130-132°C. 
Anal. Calc. for Ca gH, {NO.: Gt OW 07. Ors Hise OrrciOrs 
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MOUMGi. seCeerO/ 7 Orors) ths OncaOks 
Nie eo 


Reduction of 6-methoxy-l-indanone oxime 
A solution of the oxime of 6-methoxy-1l-indanone 
(2.0 g) in ethanol (100 m1) and hydrochloric acid (15 m1) 
was hydrogenated at room temperature and pressure in the 
presence of palladium-charcoal (0.2 g) for 12 hours (arbi- 


trary). The catalyst was removed by filtration and the 


: 8  iaseislgaacenanall 

(oe) TNS yom! isan a pein 4 ae 
ay | iupeaaaan ee 20 
700.8) .R £18. io 5 gONT 940, pip 109 a0HD! 
£22d cA Wile Manes ea Patan ned 


Rees ee avs 4h inks 


i. 
A A 
5 
a 
ray 
- 
- 


= 


eva ey! er yh epw! pag. 1G 
We 4 ' ~~) A - A 7 ae Th ‘oo ‘aa 

| al 

gin} x0 atotitint ht 9 xoitteMee 


bns (g @. 3) ononsbatot-\yxoddomd <ckeneae 
bas (Tm 0€) Tonstts~at(p 858) sbionddoqbya an Fb “a 
2atuntm 0S yo? ted Totem 6 tie sina 26 Cie Of) entb: fe 
subtesy biloe- ims2 6 ‘patvest’ beveled nons asw evi 
esw biloz oAT .vetew Netw bodetudtys. AoW bertibitoz d iz % 
| mort basil legyeyyo rong sb e,39 nokenst it. \d vernal It 
.O°SE1-BET lq. a <bmboqmo> alates atid brory off 
(08.8 ,H got. Ve 29 30M FMon? wr .pfsd aie, 


re. ey Vipin en Dba. 
206.9 .H :28.08 .2 sbnwod. Veet: oy OF ees 
sh i ae bo 5 a 
OG N gee Os rad one ests 
: S Ps, iv : ‘ ‘ 7 at - as ae 
i ato art T's 63 OA! 44 ef c ) 
i Taichi st eae 


omixo snomsbat-f-yxorts Seem A an 
onousbat-1~yxort m8 rae ‘amixo odd ¥ ° ee / 
(fm at) btoe sFrofdosrbyd bins (tm ae 
eat nt stweessg bas evudersqmed | 
lade, eno st x07 fe $. 0) Tsao 


= 295. = 


solvent was evaporated, leaving a solid residue. This 
solid (1.1 g) was suspended in acetone and filtered. The 
dried product melted between 240-260°C. This material 
proved very difficult to crystallize and melted over a wide 
range, 252-260°C. 1-Amino-6-methoxyindane is reported to 
melt at 249°c(203) | 

1 N-H) 
Anal.« Calc. for Cy oH gC INO: Cif COs Seah eye 07-5 


I.r. spectrum: 1610, 2010, 2580-2600 cm 
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1-Dimethylamino-4,/7-dimethoxy-6-methy lindane 
hydrochloride 


A solution of 1-amino-4,7-dimethoxy-6-methylindane 
hydrochloride (1.5 g) and 37% aqueous formaldehyde (2.0 g) 
in water (50 ml) was hydrogenated at room temperature and 
pressure in the presence of palladium-charcoal (1.5 g) for 
12 hours. The catalyst was removed by filtration; the 
solution was then basified with ammonium hydroxide and 
extracted with chloroform. The chloroform layer was 
collected, washed with water, and then evaporated, leaving 
am Oi bs. A solution of *thexoi ll in ether was .thenusaturated 
with gaseous hydrogen chloride to precipitate the title 
compound (0.4 g) which, when crystallized from ethanol, 


melted at 209-211°C. 
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+ 
I.r. spectrum: 1600, 2300-2600 cm7! (N-H) 
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